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1.0 INTRODUCTION

The Yukon River Bridge was designed and constructed to accommo-
date two 48-inch diameter crude o0il pipelines in addition to
vehicular traffic. The results of a preliminary assessment to
investigate the feasibility of placement of a 48-inch diameter
gas line on the bridge were presented by NWA in a joint meeting
with representatives from the State of Alaska, the office of the
Federal Inspector and ALYESKA Pipeline Service Company. Two
alternative designs were presented:

0 Alternative A

Place the gas pipeline on the west pipeway, which is cur-
rently vacant.

o Alternative B

Place the gas pipeline beneath the deck and between the
box girders of the bridge, supporting the pipe at inter-
vals on sliding plates framed into the webs of the box
girders.

Drawings depicting details of these alternative placement methods
are contained in Appendix B.

During the discussion that followed the presentation, some tech-
nical concerns were expressed by the agencies regarding struc-
tural details of the proposed alternatives. The concerns are
summarized below:

0 Adequacy of design of the proposed modifications to the
existing bridge diaphragms required for Alternative B.
This concern is addressed in Section 3.0.

0 Adequacy of design of the proposed modifications to the
existing bottom flange of the box girder of the bridge
required for Alternative B. This concern is addressed in
Section 4.0.

o0 Possible fatigue in the pipe both for Alternatives A and
B resulting from vehicular traffic on the bridge. This
concern is addressed in Section 5.0.

o The effect on the bridge structure resulting from a pos-
tulated hole in the gas pipeline both for Alternatives A
and B. This concern is addressed in Section 6.0.
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A subsequent meeting was held in Houston with +the ALYESKA
Pipeline Service Company. As a result of this meeting it was
decided to provide additional clarification concerning the 1live
load levels used in the structural analyses.

This report addresses the agencies concerns regarding the place-
ment of the gas pipeline on the Yukon River Bridge and shows that
both the suggested methods are technically sound and the agencies
concerns unwarranted. A summary of the analytical techniques
used in addressing the agency concerns and the conclusion drawn
from the analyses appears in the next section.
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2.0 SUMMARY AND CONCLUSIONS

2.1 DIAPHRAGM MODIFICATIONS

An investigation through finite element analytical procedures
examined the adequacy of the modified diaphragms due to the pro-
posed gas pipeline installation beneath the deck and between the
box girders of the Yukon River Bridge.

It was determined that the modified diaphragm has a stress in-
crease of 14 percent over the stress of the diaphragm in the ex-
isting bridge. The maximum stress of the modified diaphragm and
the existing diaphragm were 7.60 Ksi and 6.69 Ksi respectively.
Both of these stresses conform to AASHTO code requirements. The
study centered around investigating conditions at Pier 6 since
preliminary analysis indicated that the diaphragm at this pier
contained the highest stresses. The conclusion can be made that
the modified diaphragms at all piers will perform adequately and
will meet code requirements.

2.2 BOX GIRDER MODIFICATIONS

The description of the procedure used to size the plates required
to strengthen the superstructure was reviewed. The process fol-
lows accepted and conservative procedures for strengthening ex-
isting structures. The process adequately handles the fact that
additional plates will not participate in resisting existing
loads. It was concluded that this analysis is acceptable. The
provisions for the bolt arrangement were reviewed. Relevant
AASHTO specifications cited were followed in the analysis. A
review of the basis of such provisions was made and no exceptions
were found for the design situation analyzed.

It was concluded that adequate connection strength will be devel-
oped to resist the additional loads. Experimental evidence is
cited in the report to verify the conclusion. It is also noted
that these provisions are used and found acceptable in all high-
way bridges and their adeguacy can perhaps best be cited by the
excellent history of performance of bolted connections in such
bridges, including the Yukon River Bridge itself.

A detailed stress investigation was made of the local stress

field around the bolt holes. The investigation specifically
addressed the transient situation in which the bolt holes were
made without the connection being completed. It was recognized

that stress risers near the bolt holes exist but attenuate very
rapidly with radial distance from the hole. However, when using
very conservative assumptions, it was demonstrated that the local
material around the holes would still be able to provide a signi-
ficant safety factor against local failure.
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2.3 PIPELINE FATIGUE

An investigation was made of the stresses caused in the pipeline
due to AASHTO HS20-44 truck loading plus impact.

It was concluded that the stress range is well below the allow-
ables wusing the generally acceptable method of an equivalent
static loading analysis. The possibility of a higher impact fac-
tor was examined and, although not discounted in certain postu-~
lated situations, is seen to have no detrimental effect on the
conclusions. Resonant effects from the bridge on the pipeline
were discounted using simple models.

2.4 THRUST FROM POTENTIAL LEAKAGE

An investigation was made of the effect of a concentrated load
applied to the pipeline to simulate a hole in the pipeline. Cri-
tical events were identified corresponding to the position of the
hole on the circumference of the pipeline. Such events would
correspond to the onset of a failure mechanism but would be con-
siderably below actual failure. Loads corresponding to the onset
of these critical events were found and an associated hole size
was identified.

For the pipeline the critical event was the negation of a reac-
tion load due to a pipe hole in the bottom of the pipe. The hole
size required to equal the reaction load was 18 square inches, or
a 4.8 inch diameter circular hole.

For the bridge the critical event was first contact of the pipe-
line with the web of the bridge due to a hole in the side of the
pipe pushing the pipe on its frictional supports in toward the
web. The hole size required for contact was 22 square inches, or
a 5.3 inch diameter circular hole.

2.5 CLARIFICATION OF LIVE LOAD LEVELS

Wind induced stress cycles for the fatigue analysis is the con-
trolling load case for the substructure analyses of the Yukon
River Bridge.

It was shown that, according to accepted equations for fatigue
design, the number of load cycles would have to be drastically
reduced to allow acceptance of the fatigue critical details.

‘Strengthening of the piers is recommended for both alternatives.

AASHTO lane loading is the controlling load case for live 1load
for the superstructure analysis of the Yukon River Bridge. It
was combined with dead 1load effects to produce the design
stresses.
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For Alternative A such stresses would remain below allowables so
no superstructure strengthening would be required. For Alterna-
tive B, such loading would produce stresses which would require
reduction through superstructure strengthening. It was demon-
strated that AASHTO truck loading would not prompt such a recom-
mendation. It was concluded that lane loading, especially when
applied to the remote Yukon crossing, is adequately conservative.
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3.0 DIAPHRAGM MODIFICATIONS

3.1 STATEMENT OF CONCERN

0 Adequacy of design of the proposed modifications to the
existing bridge diaphragms required for Alternative B.

Placement of pipe under the deck would require modifications to
the existing diaphragm to accommodate pipe passage at the piers
and abutments. Questions were raised about the adequacy of the
proposed modifications. Appendix C, Sheet 31 shows the proposed
changes. A study has been performed to investigate the modified
diaphragm details under erection and operating load conditions by
considering a full lane load on one traffic lane. Such a loading
would be expected to produce the maximum moment on the diaphragm
(which provides torsional restraint).

3.2 DESIGN LOADS

It was assumed that traffic on the east bridge lane during con-
struction would be allowed. Live loads were therefore placed on
this lane for all analyses in order to maximize the torsional
moment (the existing oil line is currently cantilevered from the
east side).

The values of the design loads relevant to this analysis are
given in Table 1.

The design loads considered are arranged in expected combina-~
tions. The group loads investigated are the following:

0 Group Load 1

- Dead: Existing bridge and oil 1line (operating con-
ditions).

- Live: HS20-44 full lane load applied on the east
lane so as to maximize the torsional effect.

~ Impact: from AASHTO.
o Group Load 2

- Dead: Existing bridge and oil line (operating con-
ditions) and gas line (operating conditions).

- Live: HS20-44 full lane load applied on the east
lane so as to maximize the torsional effect.

-~ Impact: from AASHTO

NWA

GAS PIPELINE ON THE YUKON RIVER BRIDGE

RESPONSE TO TECHNICAL CONCERNS Rev. 0 , Page 9 of 37




o Group Load 3

Same as preceding with one exception. The gas line is
not installed. The bridge is under the erection condi-
tion. By inspection, this condition will not be a con-
trolling load. In addition, the allowable stresses for
this group Load are 150% (temporary loads) of the basic
unit stress.

3.3 ANALYSIS PROCEDURES

A three dimensional finite element model (Figure 1) was developed
to describe the Yukon River Bridge. The ANSYS computer program,
a large scale general purpose engineering analyses computer pro-
gram, was used for the analysis. An initial run of the model, in
which all diaphragms were modelled by beam elements, indicated
that the diaphragm at pier 6 was the location of highest stress
in all diaphragms. For this reason, the finite element model for
the bridge was modified by a model in which the equivalent beam
elements modelling the diaphragm at pier 6 were replaced by a
combination of plate and beam elements representing individual
elements at the diaphragm.

Figure 2 shows the model at the diaphragm used in the analysis of
the existing condition, i.e. Group Load 1 of Section 3.2. Figure
3 shows the model of the proposed modified diaphragm used in the
analysis, i.e. Group Load 2 of Subsection 3.2. Details of the
model and analyses are contained in Appendix C.

3.4 RESULTS

Computer stress analysis results of the existing configuration
indicate that, in general, the stresses throughout the diaphragm
at Pier 6 are low. The maximum stress from Group Load 1 (See
Figure 2) occurs in a plate element with a value of 6.69 KSI.
Analysis also indicates low stresses throughout the proposed
modified diaphragm at Pier 6. The maximum stress from Group Load
2 (See Figure 3) occurs in the same plate element with a value of
7.60 KSI. The maximum stress of the modified diaphragm due to
gas line installation 1is 14% greater than the diaphragm in the

. existing bridge. The stresses in both the existing diaphragm and

the modified diaphragm are below AASHTO Code allowables as shown
in the calculations in Appendix C.

A comparison of the section properties of the existing diaphragm
and the modified diaphragm are shown in the calculations in Appen-
dix C, pages 41 through 44,
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The moments developed in the box girder for Group Load 1 and 2
are as follows:

Group Load 1

MX ' MZ
East Girder 12,441 IN-K 627,814 IN-K
West Girder 11,135 IN-K 540,108 IN-K
Group Load 2

MX MZ
East Girder 12,472 IN-K 733,031 IN-K
West Girder 13,068 IN-K 643,215 IN-K
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4.0 BOX GIRDER MODIFICATIONS

4.1 STATEMENT OF CONCERN

0 Adequacy of design of the proposed modifications to the
existing bottom flange of the box girder of the bridge
required for Alternative B.

For Alternative B (placement of pipe under the deck), the bottom
flanges of the box girders were recommended to be strengthened by
bolting additional plates to the inside of the box girder. Ques-
tions were raised about the procedure used to size the plates as
well as the increased stresses on the net section where the holes
will be drilled for the bolts. Appendix B, Drawing Number 4680-
13-11-W-SK-064K shows the recommended strengthening.

4,2 DESIGN LOADS

The values of the design loads are given in Table 1. The loads
investigated relevant to this discussion are the following:

o Case 1 - Existing Dead Load
Existing bridge and o0il line (operating conditions).
o Case 2 - Existing Dead Load + Future Gas Line

Bridge, oil line, and a gas line under the deck including
all appurtenances (operating conditions).

o Case 3 =- Existing Dead Load + Future Gas Line + Future
0il Line

Bridge, o0il lines on both pipeways, gas line under the
deck including all appurtenances (operating conditions).

o Case 4 - Existing Dead Load + Future Gas Line During Hy-
drotest

Bridge, oil line and a gas line under the deck including
all appurtenances (this condition did not control).

o Case 5 - Live Load + Impact
AASHTO HS20-44 loading including impact factors.

4.3 SIZING OF PLATES

4,3.1 Analysis Procedure

The moments in the box girders due to dead weight load cases were
found by using the program ANSYS.
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Another program (Michael Baker Jr., Inc. in-house program #270)
was used to find the moment due to live load. AASHTO HS20-44
loading was specified. The distribution factor was found by
AASHTO specifications and verified by a separate ANSYS analysis.
Program #270 calculates the moment influence line. Maximum posi-
tive and maximum negative areas under the influence line are com-
puted to determine maximum positive and negative live load lane
moments. For truck loadings, concentrated loads are placed to
simulate wheel loading. The axle  spacing is varied to provide
maximum moments. The truck is placed in all allowable positions
to determine the maximum moments. The final moments in the out-
put are multiplied by impact and distribution factors.

For a particular point of interest in the box girder the follow-
ing were defined:

MDLl = moment resulting from Case 1.
MDL2 = maximum moment resulting from Case 2 or 3.
M;; = moment resulting from Case 5.

The existing dead load stress and reserve capacity stress were
then determined as follows:

Existing dead load stress o, = MDLl/S

Reserve capacity stress 0, =0

BOT

ALL ~ 91

where:

SBOT

OALL = allowable stress of bottom flange as per AASHTO
Any new plates to be added to this section must be added with the
consideration that the new plates will not share in resisting the
existing dead load stress (since they are being added while this
dead load effect is being fully resisted by the existing struc-
ture) . Then, in order not to overstress the existing material:

S'sor = Wpp, * Mpp — Mypq) /oo,

existing section modulus of the bottom flange

where:

S'BOT = Required section modulus of bottom flange
]

The calculation of S BOT required a trial and error procedure in
which various plate sizes were added, the geometrical properties
computed and compared to the required value. The plate length
was found by calculating the point at which the existing material
would exhibit no overstress under the final configuration. An
additional terminal distance was added to develop the design re-
sistance through the bolting configuration.
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4.3.2 RESULTS

The results of the analysis indicated that strengthening would be
required at plate transition areas in all spans. Appendix B
- Drawing Number 4680-13-11-W-SK-064K shows the proposed place-
ments of the reinforcing plates (two locations in each box girder
in each of the six spans for a total of 24 locations).

Since the plates will have to be manhandled into position, the
weight of each piece was calculated to find the feasibility of
the handling operation. Each location in the box girder that
required strengthening will have two plates (each plate being
half the required width) to ease the handling operation. If the
weight was still found to be excessive, the thickness of each
plate would be halved (requiring four plates to be carried to
that location).

4.4 HIGH STRENGTH BOLT CONFIGURATION

4.4.1 Analysis Procedure

AASHTO provisions were followed in designing the configuration of
the bolting arrangements. Relevant requirements are:

o "Except as otherwise provided herein, connections shall
be designed for the average of the calculated design
stress and the strength of the member, but they shall be
designed for not less than 75 percent of the strength of
the member." (Art. 1.7.16)

o "The diameters of the hole shall be taken as 1/8 inch
(3.2 mm) greater than the nominal diameter of the rivet
or high strength bolt, unless larger holes are permitted
in accordance with Art. 1.7.22" (Art. 1.7.44(M))

o "The minimum distance from the center of any fastener to
a sheared or flame cut edge shall be.... For 7/8 inch
fasteners, 1% inches (22.22 mm - 38 mm)". (Art. 1.7.22

(E))

o "The minimum distance between center of fasteners shall
be three times the diameter of the fastener but, prefer-
ably, shall not be less than the following:

- for 7/8 inch fasteners, 3 inches (22.22 mm - 76.2
mm). (Art 1.7.22(C))

o "The strength of members connected by high strength bolts
shall be determined by the gross section for compression
members. For members primarily in bending, the gross
section shall also be used, except that if more than 15
percent of each flange area is removed, that amount re-
moved in excess of 15 percent shall be deducted from the
gross area" (Art. 1.7.15).
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The basis for these provisions are contained in Reference
6.

Since the calculated design stress in the connection
would be based on the reserve capacity of the member, the
first provision was satisfied by designing the connec-
tions to develop 75 percent of the strength of the mem-
ber. Since the maximum reserve stress o, is 12.2 Ksi
and the strength of all members considered is 27 Ksi,
then 75 percent of the strength (0.75x27=20.3 Ksi) pro-
vides a connection design strength that is 40% higher
than the calculated design strength. This provision was
included to provide an adequate safety factor for slip
resistance of the connection. The fact that the connec-
tion was well above the calculated design strength gives
an indication of the added conservatism of this provision
as applied to this situation.

The second provision is conservative in calculating the
net section since it is observed that "Bolts are gener-
ally used in holes 1/16 inch (2 mm) larger than the
nominal bolt diameter." (Reference 6)

The next two provisions are intended to prevent local
plate failure by ensuring that the shear resistance of
the plate can resist the local bearing action by the
bolt.

The last provision is designed to require tension members
to yield on the gross section before failure occurs on
the net section. This can be expressed in the equation:

An/Ag > Oy/@ou

Where ‘u and cy represent the tensile strength of the net
section and the yield stress of the material at the gross
section, @ is a reduction factor to ensure that yielding
of the gross section develops before the tensile capacity
of the net section is reached; @ also prevents yielding
of the net section under working loads. For A537 steel
the minimum yield stress is 50 Ksi, while the tensile
strength (from coupon tests) is 70 Ksi. Thus o /o 1is
0.71. Using a @ factor of 0.85 produces a requXreﬁent
that An/A > 0.84. (Note that using o_ from coupon tests
is conSerV¥ative since the ultimate str ngth of perforated
plates at the net section is higher than coupon ultimate
strength due to the "reinforcement" or biaxial stress
effect created by the holes. For A441 steel, with a
yield of 42 Ksi, the increase of ultimate strength is
five percent when A_/A = 0.85. This provides added con-
servatism). With the %llowable of 27 Ksi and the A_/A

ratio equal to 0.85, a net section stress of 31.
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Ksi could result. This provides a factor of safety with
respect to the ultimate load of 2.2. For the proposed
strengthening of the Yukon River Bridge, six l-inch holes
will be made in the 6l-inch bottom flange so the A_/A is
0.9 to provide a factor of safety with respect t8 u¥ti-
mate of 2.3. "Moreover, the net section stresses have a
very localized character and do not influence the behav~
ior of the connected members" (Reference 5, p. 133).

Actual load tests of beams with flange splices provided

the conclusion that: "In all tests the maximum resisting
moment was equal to, or slightly greater than, the theo-
retical plastic moment... The gross section plastic mo-

ment was obtained although...this was approximately 23%
greater than the theoretical net section plastic moment"
(Reference 7, p. 107). This provided strong evidence
that the completed connection would develop the full
design strength.

To investigate further the nature of the net section
stresses and to quantify their behavior, a computer anal-
ysis using the finite element method was made. The anal-
yses used the program PSI, developed for NWA to investi-
gate plane strain/stress situations. The analyses fea-
tures automatic mesh generation through solution of the
planar Laplacian equation. The mesh generated for this
analysis is shown in Figure 4 and consists of 325 nodes
and 288 elements (a grid of 24x12 elements). Since the
bolts to be used are 7/8 inch, the hole was sized at one
inch diameter. The minimum distance between holes on the
bolt line perpendicular to the longitudinal stress path
is 6.75 inches. Symmetry conditions allowed the model to
contain only one quarter of the bolt hole with no move-
ment allowed in the transverse direction at the mid line
and 3.375 inches from midline of the bolt hole. The
longitudinal length of the model was 6.75 inches with the
load applied at the extreme end. Even though the minimum
distance between bolt lines perpendicular to the longi-
tudinal stress path is three inches, the length was ex-
tended to find the distance at which the stress contours
would approach those expected in the gross section. Note
that no strength or extra conditions were added for the
bolt itself. Thus, the condition may be thought to rep-
resent most closely the case wherein the holes are
drilled, but the bolts not yet inserted. All material
was assumed elastic. The thickness was input as 0.75
inches.

A load of 1 pound/element was applied as a uniform load
on the longitudinal direction at the extreme end of the
mesh. On the gross section this would correspond to a
stress of 4.74 psi, (12/([3.375x0.75]).
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4,4.,2 Results

The displaced shapes and stress contours are contained in Appen-
dix D. The stress contours for the longitudinal stress (SIGMAX)
indicates that the stress concentration attenuates rapidly with
radial distance from the hole. At the periphery of the next hole
location the stress contour has nearly returned to the gross sec-
tion value (within 5%). Thus, at the spacing selected no signif-
icant stress interaction from 1localized stress concentrations
around bolt holes is expected and, thus, this simple model is
adequate. The rapid attenuation also provides indirect evidence
for the adequacy of AASHTO provisions regarding minimum spacing
of bolt holes.

The SIGMAX (or maximum principal stress SIGMAl) stress contours
indicate that the net section stress (12/(0.75x [3.375-0.5]) =
5.56 psi is not exceeded outside a radius equal to about one half
the bolt diameter (0.5 inches).

At the bolt hole periphery a stress concentration factor of about
2.1 (based on the gross section stress) can be found from the

stress contours of SIGMAX or SIGMAl. Since the maximum gross
section stress allowable is 27 Ksi, such a factor would imply a
safety factor against 1local failure of (70/[27x2.1]) = 1.23.

Such a computation is very conservative for the following
reasons:

0 the inclusion of inelastic effects would tend to redis-
tribute the stress.

o the ultimate strength would be increased because of the
biaxial effect.

0 actual coupon tensile strength is usually above minimum
specifications and ranges from 70 to 100 Ksi (Reference
6, p.11).

o the loading required to reach yield is based on conser-
vative loads, especially for the live load.

It should be noted that the testing program of Reference
7 also tested members in which bolt holes were placed in
the flange of the members but left open. This section
also developed the full plastic moment. As stated in the
report, "Although the evidence is not extensive, the most
logical explanation for obtaining a resistance greater
than that of the net section lies in strain hardening of
the flange material at the side of the holes" (Reference
7, p. 107).
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5.0 FATIGUE CONDITIONS OF PIPELINE

5.1 STATEMENT OF CONCERN

0 Possible fatigue in the pipe both for Alternatives A and
B resulting from vehicular traffic on the bridge.

As live load acts on the bridge, members can be expected to ex-
perience a cycle in stress centered around the mean (dead load)
stress level. Such cyclic stress levels were checked for bridge
members against AASHTO fatigue provisions. The additional ques-
tion was raised as to the effect of AASHTO truck loading on
cyclic behavior in the pipeline. Such a question involves the
load transfer from the deck of the bridge to the pipeline sup-
ports. A study was initiated to investigate the details of the
effects of live load on the pipeline.

5.2 DESIGN LOADS

Vehicular live load effects (AASHTO HS20-44), including impact
factors were used to develop the loadings for use in the
analysis.

Truck loading rather than lane loading was used to determine the
stress range since lane loading is unlikely in general and even
more unlikely at the Yukon River Bridge.-~ Such a viewpoint is
reinforced by the statement, "At most locations on a highway the
trucks are rarely, if ever, spaced closely enough to be repre-
sented as a uniform lane loading. Therefore, lane loading need
not be considered in fatigue design unless the bridge is at a
location where unusual conditions cause abnormally close truck
spacings to occur fairly often." (Reference 3, p. 1179)

The number of cycles of loading was based on the AKDOT report
that about 100 vehicles travel over the bridge each day (Appendix
A). For conservatism, a value of 250 ADTT (average daily truck
traffic) was used to derive the value of 250,000 design cycles of

loading.

5.3 STATIC ANALYSIS

5.3.1 Analysis Procedure

The ANSYS finite element program was used to determine the stress
range in the pipeline. AASHTO HS20-44 loads were used to deter-
mine the nodal forces applied to the nodes at the deck level.
The forces included impact factors as per AASHTO specifications.
The placement of the trucks on the bridge was determined from the
bridge moment influence line so as to attempt to maximize the
effect of the loading. One run was made to maximize the positive
stress range in the pipeline and another run was made to maximize
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the negative effect in the pipeline. The amplitude of this
stress range was then compared to the allowable stress range for
250,000 cycles of loading as derived from ASME Boiler and Pres-
sure Vessel Code, Section VIII.

Both Alternative A and Alternative B were investigated. Details
of the investigation are contained in Appendix E.

5.3.2 Results

The maximum stress range in the pipe was found to be 3.31 Ksi.
Referring to Reference 10, Appendix 5, Article 5-1, the alter-
nating stress intensity was taken as 0.5 of this range or 1.65
Ksi. For 250,000 cycles of loading the allowable value of the
alternating stress was taken from Ref. 10, Fig. 5-110.1 as
19 Ksi. Thus, the fatigue provision is met with a factor of
safety of 19/1.65 or 11.5.

5.4 DYNAMIC EFFECTS

5.4.1 Analysis Procedure

As the truck travels across the bridge, dynamic effects magnify
the stress that would be calculated by simple static analysis.
This magnification is ". . . usually accounted for in design by
applying an impact factor to the calculated static stresses."
(Reference 9) As was mentioned, the AASHTO impacts were applied
to the truck loadings used in the static analysis. This factor,
for the 410 foot span, was:

50

T+ 135.° 2-3%

I =

However, it was recognized that the AASHTO code for impact was
less conservative than other codes, such as the new Ontario
Bridge Code (Reference 3). To understand the magnification due
to dynamic effects, the several factors which underlie the analy-
sis are explained below:

For a single load of constant magnitude acting on a simple span,
the dynamic part of the midspan moment is given by:

M. = m2 Wl ( a?2 sin 2rat _ a sin 2nt>
d 48 1-a2 T 1-a2 T
where: W = weight of moving load
1 = length of beam
a = speed parameter
t = time the load has been on the beam
T = period of beam
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This effect is maximized when the first sine term is 1 and the
second is =-1. The impact factor, I, is found by dividing this
maximum value by the static moment (W1l/4), so:

;=12 [ a2 +_a_)=_ﬂ_i _a
12 1-a2 1-a2 12 l1-a

The speed parameter is given by:

vT
a:—-_.
2%
where: T = period of structure

v = velocity of the moving force

For the first vertical mode of the Yukon River Bridge (T = 2 sec)
(Reference 2), with a single span length of 410', and assuming a
speed of 60 mph,

_ 1 _ 60 x 5280 gy 1
a =3 X 7300 X 710 ft
= 0.215

so, I = 0.23

The effect of several moving loads with fixed spacings (such as
multiaxle trucks) produces a more complicated relationship since
the impact curve undulates due to changing phase relationships.
However, the single load provides a reasonable approximation to
this situation (Reference 9). The effect of the variation in
force from the truck due to the spring effect of the truck axle
should be small since tthratio of ?guck weight to weight of the
bridge span is small, (727/(410' x 8 /ft) = 0.02. Assuming that
oscillations in the truck are caused by uneven surface, the os-
cillations are limited to about 15 percent of the static force
(Reference 9). Assuming that these effects combine directly with
the former dynamic effects (a very conservative assumption assum-
ing in-phase reinforcement of effects), the value of the impact
factor should be bounded by I = 0.38. Such a value is in general
agreement with the more conservative Ontario Bridge code.

This factor does not include consideration of a bump at a criti-
cal location which may increase the impact value . Actual re-
corded values of stress range impact factors for continuous span
bridges vary from 0.05 to 0.54. Even though the authors of
Ref. 9 conclude that ". . . present AASHTO formula are fairly
typical and, therefore, are generally appropriate for fatigue
calculations," the highest recorded value of 0.54 was used for
this effect.
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Finally, the possibility of bridge inertial effects were consid-
ered: A dynamic magnification could result if a forcing func-
tion, represented by a steady state oscillation, has a frequency
similar to the frequency of the excited structure. This amplifi-
cation, expressed as the ratio of dynamic to static response is
given by:

a=1/ [(1-t2)2 + (2pt)2] 1/2

ratio of frequency of external force to frequency of
the excited system

where: t

percentage of critical damping of excited system
(Reference 11)

p

For the bridge the period of the primary vertical mode is 2 sec-
onds (Reference 2). Assume that the forcing mechanism (the truck
loading) is of such type and duration as to cause a steady state
oscillation of the bridge (which would occur at the primary ver-
tical frequency). If this is viewed as a forcing function on the
pipe support nodes then the amplification factor can be used to
find the effect on the pipeline.

5.4.2 Results

Even using the worst of all reported impact factors and assuming
that this factor occurs for all cycles of loading throughout the
history of the bridge, the stress range in the pipeline was still
below allowables by a factor of:

19 1.09

1,65 * 1.54

= 8.2

As seen in Appendix E, the natural frequency of the pipeline was
(conservatively assuming simply supported conditions) calculated
as 15.8 sec-!. Thus t = 0.032. Assuming no damping (p=o0) the
amplification would be given as 1.00l1. Any damping would de-
crease this result. Thus, any resonant effect was discounted.
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6.0 THRUST FROM POTENTIAL PIPELINE LEAKAGE

6.1 STATEMENT OF CONCERN

o0 The effect on the bridge structure resulting from a
postulated hole in the gas pipeline both for Alternatives
A and B.

The gas pipeline is required by 49CFR192 to have an increased
safety factor when located on the bridge (this results in 0.72-
inch thick pipe or a 20% increase above the cross-country de-
sign). Further, special attention has been given to fracture
control for this line. In addition, a study was performed to
investigate the effects on the integrity of the crossing in the
event that a hole develops in the line on the bridge. The force
developed was found from the reaction of the escaping gas, i.e.,
no fire, rupture, or explosion was assumed to accompany this
event. Special attention was given to the integrity of the
bridge structure, as opposed to the integrity of the pipeline
itself.

6.2 DESIGN LOADS

The hole was postulated to occur anywhere along the crossing and
anywhere around the pipe periphery. Therefore, to bound the ef-
fect, the worst locations corresponding to this event were chosen
to be analyzed.

The actual value of the force will depend on the size of the
hole. It was decided to identify the magnitude of the force
which would cause a critical event and then to calculate the size
of hole to which the force would correspond. An arbitrary load
of 10 Kips was used in all computer runs and critical event loads
were found by simple scaling of the results.

6.3 ANALYSIS PROCEDURE

A combination of manual and computer techniques were used for the
analyses.

It was assumed that the hole would occur at a pipe support node
since this would maximize the local effect on the bridge. Any
other location would distribute the force between adjacent

supports.

For the case where a force is directed vertically up the critical
event condition was considered that in which the magnitude of the
force would be equal to that of the normal reaction. This would
be a case of pipe instability; no damage potential to the bridge
would exist at this load.
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For the case where a force is directed vertically down the
pipeline support framing was analyzed by manual techniques to
find the load at yield, yield being defined as the critical event

condition for this case. The main girders of the bridge were
analyzed by the computer program ANSYS to find the vertical load
to yield them. In this latter analysis three runs were per-
formed:

o The”bperating condition of an o0il line on the east
pipeway and the gas line on the west pipeway.

o The above conditions plus a 10 Kip vertical load on the
gas supports at the center of the center span.

o The above conditions plus a 10 Kip vertical load on the
gas supports near the center of the first span.

The first analyses served as the reference case. The second
analysis was an attempt to maximize the moment increase. The
third analysis was an attempt to maximize the stress increase at
the most highly stressed transition area in the bottom flange.
Results for Alternative B were assumed similar.

For the case where the pipeline is on the west pipeway and the
force is directed horizontally out from the bridge; the critical
event condition was considered to be the load at yield of the
bumper support system. The loss of pipe support may follow such
an event; however, no damage potential to the bridge would exist.

For the case where the force is directed horizontally in toward
the web of the girder, the movement of the pipe must first be
such as to allow contact of the pipe with the web of the girder
before there is damage potential to the bridge. Contact of the
pipeline with the web was defined as the critical event. The
movement of the pipe on the slide supports when subjected to a
horizontal force was analyzed by an ANSYS run. This run assumed
the horizontal force was placed at the pipe support node cen-
trally between the pipe anchor at pier 4 and a bumper stop moun-
ted on the web in the first span. To maximize movement a low
value of the coefficient of friction (0.05) was used. The criti-
cal force was assumed that in which the pipe bends enough between
the horizontal support points so as to close the initial gap be-
tween the pipe and web.

6.4 RESULTS
The study indicated that:

o The critical load for assessing damage potential to the
pipeline would be that from a hole in the bottom of the
pipe jetting the pipe up off its supports. This hole was
estimated to be about 18.7 square inches, which is equiv-
alent to a 4.8 inch diameter circular hole.
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o The critical load for assessing damage potential to the
bridge would be that from a hole jetting the pipe in
toward the web of the box girder. This hole was esti-
mated to be about 22.4 square inches, which is equivalent:
to a 5.3 inch diameter circular hole. ‘

It is noted that the hole sizes predicted correspond to loading
events which are not failure events. Since the hole sizes were
so large, i.e., indicating the high forces required before the
onset of the defined critical events, it was not necessary to
assess actual failure loads due to the load mechanism. Thus, in
the case of the critical event for the bridge, i.e. a horizontal
load pushing the pipe toward the web, the “"critical load" corre-
sponds to the force required for the pipe to contact the web.
Considerably more force would then have to be exerted to fail the
web and, in turn, fail the girder. Even in that case the bridge
will not collapse and would be able to withstand light vehicular
loading (Reference 2).
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‘condition considered the application of the maximum waind loads

7.0 CLARIFICATION OF LIVE LOAD LEVELS

7.1 STATEMENT OF CONCERN

Strengthening of the Yukon River Bridge is recommended as a re-
sult of the stresses derived from analyses containing live loads.
The substructure is recommended to be braced due to the fatigue
analysis under wind loading. Although no superstructure
strengthening is required for Alternative A, strengthening of the
bottom flange of the box girder is required for Alternative B as
a result of the analysis under AASHTO lane loading. At a meeting
in Houston with Alyeska Pipe Service Company, it was agreed to
review the controlling live load values and evaluate their sig-
nificance in this application.

7.2 DESIGN LOADS

For the substructure analysis, it was concluded that the addition
of extra framing members, the pipeline(s) and other appurtenances
would not prompt any strengthening recommendation under AASHTO
group loading combinations.

However, in addition to the above analyses, AASHTO fatigue
stresses due to wind loading were investigated. This loading

applied to the pier in one direction and then reversed. The
maximum wind load was derived from the design wind speed of 80
MPH, which was used in the original bridge design (Reference 2).
The value of 80 MPH also agrees with recent recommended design
isotachs for bridges. (Reference 3).

The number of cycles of loading considered was 100,000 which cor-

responds to the AASHTO provision: "The number of cycles of

stress range to be considered for wind loads in combination with

dead loads, except for structures where other considerations indi-
cate a substantially different number of cycles, shall be 100,000

cycles." (Reference 4, Art. 1.7.2.B).

For the superstructure analysis, the loading combination which
prompted the recommendation that the bottom flange of the box
girder be strengthened was based on AASHTO lane loading since it
controlled over AASHTO truck loading.

7.3 ANALYSIS PROCEDURE

The analysis of the wind conditions was performed by a combina-
tion of manual and computer analyses. The wind load, expressed
as a force per unit area, was transformed into a force per length
by multiplying by the projected area of the bridge. Results were
monitored at several locations in the substructure. The allow-
ables were based on the identification of fatigue critical de-
tails according to recent AASHTO specifications (Reference 4).
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According to the AASHTO specifications fatigue critical category
E details exist in the columns and column struts which result in
very low permissible live load stress levels. (Note that these
AASHTO provisions are considerably more stringent than the provi-
sions which would have been applicable during original design).
Using this criteria, category E details in the columns (non-
redundant members) allow only 12.5 Ksi.

For the superstructure analysis, the bridge was analyzed under
the following conditions:

o The existing crude oil line and an operating gas line
under the deck.

0 Crude o0il lines on both existing pipeways and an opera-
ting gas line under the deck.

o Crude oil lines on both existing pipeways and a gas line
undergoing hydrotest under the deck. (This case never
controlled since the design allows an increase for temp-
orary loads.)

The allowables were based on the criterion that a permissible
overstress of six percent over the established design stress was
acceptable.

7.4 RESULTS

For the substructure analysis the stress range was found to be
above allowables in several areas of the piers. At the base of
pier 5, for example, a stress of about 40 Ksi was found. This
overstress prompted a recommendation for strengthening the col-
umns by adding cross bracing elements which would reduce the
stress range to tolerable levels. It is noted that the provi-
sions do allow for increases in the allowables if the number of
cycles can be reduced. However, using the formula (Reference 5):

N, = AS_.,-3
i ri
where Ni is the fatigue life Sri is the applied stress range, and
A is a function of the fatigue behavior of a detail then it can
be seen that the number of cycles must be reduced to:

= 40 =
N = “TETE‘)’s 100,000 = 3052 cycles
for the provision to be satisfied. (Note: it is not clear that

the fatigue life formula holds in this range so such an extrapo-
lation should be considered approximate).
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Although no expert aerodynamic authority was sought in this
issue, it appears unreasonable that such a drastic reduction in
the number of stress cycles could be achieved by site-specific
studies.

For the superstructure analysis, the controlling load case to
derive the live load effect was AASHTO lane loading. It was
found that strengthening of the bottom flange of the box girders
at plate transition areas in all spans would be required. The
strengthening consists of increasing the plate thickness of the
bottom flange by bolting additional plates to the inside of the
box girders.

Using AASHTO truck loading, the stress would be reduced to a
point where no superstructure strengthening would be required
(Table 2). If a permissible overstress of 6 percent is toler-
able, the AASHTO truck loading could be increased by about 30%
before strengthening would be required. Thus, even though AASHTO
provisions specify lane 1loading for structural analysis, the
probability of a vehicular loading on the Yukon River Bridge
approximating AASHTO lane loading is remote and, therefore, its
use in the analysis is quite conservative.
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8.0 TABLES

Table No. Table
1 Design Loads
2 Truck Loading versus Lane Loading
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Designation

DEAD LOAD

DESIGN LIVE
LOAD

IMPACT FACTOR
FOR LIVE LOAD

DESIGN LOADS

Value

Gas pipeline:

364 1b/ft for 48" OD x 0.720 w.t.

API 5LX/5LS, Grade 70

38 1b/ft for insulation/jacket

80 1b/ft for maximum gas weight

745 1b/ft for test water weight

580 1lb/ft for pipe shoes, support
framing and walkway

0il pipeline and appurtenances:
1450 1b/ft per pipeway

Protective cover for oil pipeline:

165 1b/ft per pipeway
Bridge weight:
810 1b/ft 2" asphaltic wearing

surface
3310 1b/ft Box Girders

AASHTO HS20-44:

50

L+125

where: L = span length in feet

IABLE 1

Reference

NWA Project Criteria

As-Built Drawings &
AKDOT recommendation
Appendix A

Meeting with AKDOT,
Appendix A

As-Built Drawings

AASTO 1980

AASHTO 1980
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TRUCK LOADING VS. LANE LOADING

(R-£ft) (KSI) (R-ft) (KSI1)
(K-£ft) L. L. Mom. Stress L. L. Mom. Stress
Point D. L. Mom Lane Bottom Track Bottom
1.213 . 24436 7880 29.17 4554 26.16
1.509 24060 10949 31.60 5885 27.03
2.373 22739 10402 29.91 5487 25.5
2.627 22283 11339 30.34 5554 25.12
3.373 22042 11365 30.15 5574 24,92
3.627 22157 11570 30.44 5579 25.03
Stress calculated at transition areas using least section modulus.
Allowable = 27 Ksi, 6% over allowable = 28.6 Ksi
All live load values include impact factors.
SBOTT + 12"/ft = 1108
Results symmetric about pier 4.
TABLE 2
g GAS PIPELINE ON THE YUKON RIVER BRIDGE 0 30 37
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9.0 FIGURES

Figure No. Figure

1 ANSYS Plot of Computer Model for
Yukon River Bridge

2 Diaphragm, Stress Analyses Results of
Computer Model

3 Diaphragm, Stress Analyses Results of
Computer Model

4 Hole in Flange on Yukon Bridge,

Undeformed Geometry Plot

33

34

35
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ANSYS PLOT OF COMPUTER MODEL
YUKON RIVER BRIDGE

FIGURE 1
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11.0 APPENDICES

APPENDIX A Alaska Department of Transportation
Correspondence

APPENDIX B Drawings of Pipe Placement Design
Alternatives

APPENDIX C Calculation Sheets for Analysis of Proposed
Diaphragm Modifications

APPENDIX D Results of PSI Computer Study on Bolt Hole
Configurations

APPENDIX E Calculation Sheets for Analysis of Pipeline
Fatigue

APPENDIX F Calculation Sheets for Analysis of Effects

of Postulated Hole in the Pipeline
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APPENDIX A

ATLASKA
DEPARTMENT OF TRANSPORTATION CORRESPONDENCE



GULF INTERSTATE ENGINEERING COMPANY MICHAEL BAKER, JR., INC.

REPLY TO:

P.O. BOX 56228

1233 WEST LOOP SOUTH
HOUSTON, TEXAS 77027
A Joint Venture . (713) 960-0110

TELEX 79-4518

ALASKAN GAS PIPELINE PROJECT
MINUTES OF MEETING

Date: March 20, 1981
1:00 P.M.

Place: Alaska Department of Transportation
Douglas, AK

In Attendance:

John Santora NWA - Fairbanks (451-1233)

Morris A. Fraley NWA - Houston (960-0100 Ext. 174)

Lynn J. Harnish AKDOT, Pipeline Coordinator's Office - Fairbanks (456-4835)
Donald Halsted AKDOT, Chief Bridge Engineer - Douglas (364-3463)

Larry Carlson AKDOT, Bridge Design - Douglas (364-2121

Dennis Nottingham Paratrovich & Nottingham, Inc. (272-8491)

Robert H. Tilly JV/Michael Baker, Jr., Inc. (452-1217)

Keith Meyer JV/Michael Baker, Jr., Inc. (975-3468)

Frank J. Kempf JV/Michael Baker, Jr., Inc. (233-6526)

Purpose of Meeting: To secure data from AKDOT on the design, construction, and
present condition of the Yukon River Bridge.

1. Literature and Drawings - DOT handed Baker copies of:

(a) Booklet - Designing the Yukon River Bridge - AKDOT 1972

(b) Booklet - Foundation Report, Yukon River Crossing - AKDOT 1972

(c) Booklet - Pier 4 Foundation Drilling, Summary - AKDOT 1975

(d) Booklet - Yukon River Bridge Risk Analysis Criteria Development,
Nottingham & Paratrovich - 1981

(e) Drawings - Set of "As-Built" Bridge Construction Contract Plans

2. Bridge Design Calculations - AKDOT prefers not to release the bridge design
calculations.

3. Structural Steel Shop Drawings - Due to the multitude of sheets, AKDOT will
release copies of specific sheets when so requested.

4. Present Condition of the Bridge - AKDOT reports the bridge has been inspected
every two years. AKDOT says that the bridge, including Pier 4, has not exper-
ienced any structural problems to date. Accordingly, the as-built construction
plans reflect the present condition of the bridge.

IRVINE, CALIFORNIA HOUSTON, TEXAS FAIRBANKS, ALASKA



GULF INTERSTATE ENGINEERING COMPANY MICHAEL BAKER, JR., INC.

REPLY TO:

P.O. BOX 56228

1233 WEST LOOP SOUTH
HOUSTON, TEXAS 77027

A Joint Venture . (713) 960-0110
TELEX 79-4518

5. Bridge Roadway Surface - AKDOT's present and future plans are to periodically
repair and maintain the present timber roadway surface. AKDOT does not
intend, in the future, to exceed the 30 P.S.F. allowance for bridge roadway
surface as shown on the contract plans.

6. Protective Roof Cover over 0il Pipeline on Bridge - AKDOT reports that this
cover, installed subsequent to the completion of the bridge, weighs 165 pounds
per Tineal foot.

7. Vehicular Overloads (by Permit) - AKDOT reports they permit a 35 to 40% over-
stress (above the eTastic design allowables) for the occasional passage over
the bridge of vehicular overloads operating under permit.

8. AASHTO Bridge Design Live Load - AKDOT has no plans to increase the present
design live load of the HS20 truck and/or equivalent Tane loading. Also,
for such vehicular loadings, AKDOT prefers no bridge members be overstressed
but will tolerate a 5% overstress. Good engineering judgment and practice
should dictate.

9. Current Traffic Usage of the Bridge - AKDOT reports that there are currently
approximately 100 vehicles traveling over the bridge each day. About 90% are
trucks and 10% are 1ight vehicles. It was recommended that Mr. John Martin
of AKDOT in Fairbanks be contacted to obtain more accurate traffic statistics.
Also, AKDOT feels that the traffic volume will at least double in the immediate
future with the impending construction of the gas pipeline.

10. Traffic Delays During Bridge Construction - Should there be gas pipeline con-
struction on the bridge in the future, any interruption to the normal flow of
vehicular traffic due to construction will have to be approved by AKDOT.
AKDOT feels that occasional delays of an hour or two are tolerable but a
one-day delay (for example) is intolerable. The use of a detour and ice
bridge to avoid long delays may be acceptable.

These minutes were prepared by Frank J. Kempf.

IRVINE, CALIFORNIA HOUSTON, TEXAS FAIRBANKS, ALASKA



JAY §. HAMMOKD, GOYERNOR

DEPARTMENT OF TRANSPORTATION AND PUBLIC FACILITIES

P. 0. BOX 1467

Division of Highway Design & Construction JUNEAU, ALASKA 99802
E ven
RECEIVED 364-2121 Ext. 240
March 24, 1981

()
“y, \
EST ALaskAN PAPEY

&

FAIRSANXS : Re: Pipe Forces on Bridce.

Mr. John Santora

* Manager, Government Affairs, Alaska

Northwest Alaska Pipelina Company
701 Douglas Avenue
Fairbanks, Alaska 99701

Dear Mr. Santora:

In response to the request of your Consultants expressed

in last Friday's meeting here in Juneau, please find enclosed
a table of pipeline forces on the Yukon River Bridge. Your
Consultants may use these values as shown for their analyses.

The Consultants also regquested a copy of any foundation infor-
mation we had on proposed Yukon River crossings other than the
site of the existing bridge. Unfortunately we were unable to
locate any in our files. Perhaps Alyeska would have such infor-
mation in their records.

If we can be of any more assistance, please give us a cail.
Very truly yours,

D. E. Halsted
Chief Bridge Engineer

Enclosure:
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RELATIVE STRESSES IN SUPERSTRUCTURE

Lacation
Case Element
|.|0IL'U i I,GO{ 1.51 ||.601 |.90l|.33{ I.BB]LSO]'L.OOI'L.O!{?_.IB]2.10‘2.5712,501’LbOlZ.Eﬂ‘lBO]Z.BT!?..NI3AOO]3.OBI3.13|3.ZO|3‘31 |3.50}3.60I3.G3l 3.BOI3.8713‘9l] 4.00 . . a—
Case |- Gas Pipeline plus One Gii @
: Pipeline plus 2 inch gsphattic
! Deck Plote 10.3:|0.56|0.63]|0.62|0.46]0.35{0.49 0.51{0.53}0.970.50{0.47 [0.16 | 0.59] 0. 67| 0.99{ 0.60}0.2 1 |0.53]0.84 1.00§0.54}0.5210.21 |0.59|0.67{0.60{0.60{0.19 | 0.54 0.54] 1O} Wearing Surface. -

fauﬂom Flonge §0.27 |0.98 [090| 109 J0.8) |0.62|0.86(0.91 [0.5){a93]0.90}0.83{0.28 1.04[0.95]0.85 1.05]0.38|024l0 97 [0.9¢ |0 9¢ {092 | 0.37| 1.04 0.96} 0.86] 1.05]0.34/094 (096 j0.97 Case 2- Gas Pipeline ptus Tmo O}l 38—

Pipatines plus 2 inch Asphallic

Wearing Surface.

L Beck Plote (0.3210.62 [0.72 10.67 (0.5 ]0.39]0.93[0.53{0.60}1 03 |0.54|0.51 0. 16]0.63]0.72 |0.64]0.064] o.tzlo‘se 0.58( 1.07]0.58[0.580.2! }0.64|0.73} 0.6%] 0.64|0.2/ |0.58|0.58] 1.08

[
!Bo"om Flonge 0 52108 [103 |1.17 10.90{0.68/0.92[0.35|0.58[0.920.97 |0.90{0.28] 1.1t {1.03|0.92[1.12 o.35{|.oa 1.0411.03[1.04} 1.0/ [0.37]1.12 |1.04]0.93] 113 |0.3¢{1.02] 1.04] 1.04
0 8—
2280
320 410 410 35 R
Span | Span 2 Span 3 Bridga g
|4 Abutment : | & Pier 2 L, & Pier 3 l._& Pier 4 Grade . | Enisting_ 48"
Pent 1.00 188 ["Boint 2.00 Poini 3.00 Point 4.00 Future 48" » Oil Pipa
0il Pips v
213220 237 2% 240263 260 287 313 320 337 330 363 380 39 | Syummetricol About % : o
209 L 3.60 167 L Pler 4 pioetion /. |1 o
i s;;p;’; Catwalk o—
h . a—
’ Steel | \PomQ Q —
%\% 1 ! Frams i

T e w N

+ The Stresses shown on this Sheet ore for
the E-isﬁng Bridge prior to any Con~
+

o &

FPTrrrretd

templated Strengthening ;, said Stresses g
Poind P relate to Cases tand 2 Loadings described above. |~
| — |/~ P . . . e
2 * Relative Stress is defined as the Ralio
| "y || —emmmt— of the Actual Strees to the Ajlowable Stress
Reinforced with an increase in the Allowable Stress for
: Conc. Shafd Greup Loading. oy
1 ™
H — L * Stresses at Points Pond G are based on the _3
Vo i i Interaction Formula for Members Loaded |[*
L Axially and in Bending. ~—
| b e o
PARTIAL _ELEVATION i * Steel Frames 2 thru 5 have Fined Supports |u—
No Scale onc. Footing L at Point P and Steel Frame G has a Hinged —
S & Support at Peint P - in both Lateral and
RELATIVE STRESSES AT POIN.T P. . Prestressad ! : : : : Cl Longitudinal Directions, >
P Group 1 0 | [Ya {¥o |YI |[Y0a] b Rock ““‘_W"‘ Lo : -
ter Nl —
P 1.0 {125 ] 125 140 [1.40| 133 1eT] 103 TYPICAL SECTION -
2 1 Sejrestee [ [in] a0 i — No sm.“ - -
7 .54 | 900t | 110 [1.09] @ |1t |16 Looking Ahead Stations .
Groyp Loadsg L
[ {5t ] I R I I R ) 1 - Dead + Live + Impact E—-
3 11 - Deod ¢+ Wind BO
[ = J.sof es]rot|r108{108|7-031- |120 IV- Groop T+ Tarmp 80 g
Ya-Dead + Wind 60+ Temp. 80
o [ v Tei[e]ao] o] ] 5] ez] e T Dead + Nind 804 Temp. 40 PRELIMINARY ]
XI1 - Dead ¢ Ear uake 3
[ = Tso] safee] &9 6| »] & & Yl a-Dead * Earthyuake + Temp. 6O H
I b-Dead + Earihquake + Temp. BO X R
s v T3s| s3] «b] wa] @3] 29[ -] 85 _ Earihguake- Oparabion (2% Dampening 4 1.5) 2
3T 3 Wind 80+ 50 PSF (BOM.RH) Temp. B0~ 4100°F. to ~60' F 8
[ [aa] = ] o | B & & Wind ©O= 25 PSF (GO M.PH) Tamp. 60 * 4 8O°F. fo ~40'F, ¥ von ACA HW ATURA
I v Tas| [ =] 53] s 9] ®] e Té?‘ia.‘o‘:‘ﬂﬁ‘,’,ff‘z&%” | zmoicy masagestur contaagton GAS TRANSPORTATION COMPANY
6 - S Iy T e ®  Denctes 1 A ' ’ sy e YUKON RIVER BRIDGE STUDY
N ™) o A 3 i 1 et e e oL, S o oo
- o P T | e [rrrPepe— ALT.| STRESS TABLES
A 1ad Relative Stresses Jn Superstructure Revised AT MP 361.5

ENT OF TNE ALASZA HA!

L GAS TRANEPORTAT )

ECALL o0 9VET Wiy

1 s imaearn T
NTS | 4680-13-11-w-sx-064c| A

micans o me

=Ty Tanm €T ym0



Pie,

. £ Foscig Roiling / ¢ Pjer.
—_— / .
. 7. -
A - -
%‘Em— & West / lew _Reinforein m 8—
f— ;) i et /E: Girder Plates (Typ. _
B =3 I 1 1 — boed— =3 — ———— 3 I T =
| L 1 1 1 I = 13—
! £ Rdwy. -
" [
ER
i -
Ay 4 B
E _'.l, i I ! __!_B_______ _E | | | ~ E=—{p|8—
3 I 1 | 1 —
—d . ~
! \ﬁ%._ =
Box Girder e
. \ £ Foscio Railing o —
New Access Hole PLAN AT SECTION A-A a—
(Each End of Girder - 4 Holes '~ %1 (SEE DIAGRAM—TYP CROSS szcnon) —
P13r1,509 A Long-9 X 2.373 ,5‘5} -
491 DIAGRAM-TYP CROSS SECTION Trans.-0 1 3.e27 5373 3—
| £ Brga, Fis 1213 (Looking ahead stations B
o8 + @B om /87 183 153 As. 8373 5—
153 Te7T a—
[ce £ DQ-‘ c4-1 l 4 Eer > £e2 i
I 11 1 T T 1T T 1 T T C< a—
I 1 T T 1 T 1 I | =
I I 1 1 TT T T T F
. a—
] . a—
\_Refer Yo As_Built" Plane for 4J (2] "
Locotien ond Defails Exist ¢ 4- 85, % xibhs 27-0" ET D‘J C‘J \_{2 .,.""‘b"’_o- E‘J _/C" ' “
ing Access Hole. ~— 350~ 3" High Strenglh Bolts 240-7¢ High Stronsth Bolf £u Belbln2s'-0r 2R xl6ex23-0"
YA A2 Tt PIEA R 48 - %76 Hich Strength Belfy . 551 270 -76" @ High Strangth Bolts
ABUT 7 (0PR HAND) =" High Strarth Balis PiEAT2 406 ‘ iEn 83 eney®s .
SPAN 1 (SPAN 6-opp hand SPANS 8 THRU S j
| SECTION : B-B o
]
j WEST GIRDER SIMILAR o
. .2 -r-" HORIE,-O 30' ::
: VERT.-O o' o
PROCEDURE TO STRENGIHEN BOX GIRDERS :——
8 Af the locations shown above, ploce ond bolt o
new steel plotes fo the botforn Hange plotes =
of the bor girders.
R o Use high strenglh bolts in offaching the new
I’ plates to the ex/sting botom flange plofes. PRELIMINARY
L © 7o ollow movement of moterials into the bos K
girders, cuf a mosimum of four access holes §
p thru the deck, near the abutments. g
.S ot __Girdar RLASK AL )
Reint. @ (Typl [ SKAN HOATHWEST NATUA
SECTION C-C ny GAS TRANSPORTATION COMPANY
no scale YUKON RIVER BRIDGE STUDY
CIViL.  CONSTRUCTION
=) &> s wevoo oo w0 e y— ALT.| STRENGTHENING OF BOX GIRDERS
wReinf Rs shall be ASTM A537 Grode A Steel. A "} Reinforcing Plates - Revisad AT MP 361.8
o %8 *High Strength Bolts shall be ASTM A325. 2 o2l A_MALURAL OAS YRANIPGATA
9F>r SECTIONS D-D,£-£; See Figre No.6 e
BEALY fr PRAT DREDING FRASIIA | 911
— NTS | 4680-13-1-W-SK-064K | A

TeTaeUTRe G500 % T



APPENDIX C

CALCULATION SHEETS
ANALYSIS OF PROPOSED
DIAPHRAGM MODIFICATIONS



T\{; F.\ (2 4‘ _ b

GULF INTERSTATE ENGINEERING COMPANY MICHAEL BAKER, JR., INC.

A Joiat Ventwre

TASK NO. 52’ TASK TITLE j”[(/ﬂé dfﬁ/é/\/ ?/afw/ﬁs - 2)1’3,4/ /{/Dl/f/{’ﬁfﬁ"’éf
SUBJECT 57-'(’5/‘/6'7/5/*/5& .0/5/’/7’5/96’/‘7 /Q/V/:DZ rs/5 SHEET NO. / oF /
AANELYE)E = Tvex o (ommummions FILE NO. GO0
' 3 /
REV. NO. © BY _<£  pate /Q%&CHKD. oy £ pare 3552
Zren Fges
. fhrrysrs  oF £ XISTING 4/"7/007‘5{’ /Tonels / rwev 5
T. SHNIAOAA  Compurere /Foper L 028
Tl CNBFIOFH  Comperer /Toves 29 mew &0

Form-JVE-2
FM-91-A-002



GULF INTERSTATE ENGINEERING COMPANY 5 MICHAEL BAKER, JR., INC.
A Joiat Vertwre

TASK NO. o2 TASK TITLE scut. Decisi & Zkrena~ o Srer Foraz

SUBJECT STEENGTHENED IVAPLELS/ 7 ANALY E/5  SHEET No. / oF 6D
AL a4 - (o BUTEE IIODEL. FILE N, P

REV. NO. O sy _EL _ pate2E5E2chkp. By LE_ pate 5/25 /2

ANALY S!S
OF

_EXISTING COMPYTER MODELS

Form-JVvVE-2
FM-91-A-002



GULF INTERSTATE ENGINEERING COMPANY MICHAEL BAKER, JR., INC.

A Joiat Veneure

TASK NO. 52 . rask TirLe Tz Desisn & demus - Tk e Loy z

SUBJECT 5"@5#47‘#&%/50 @iﬁm?gm /7*/»747/5,/5 SHEET NO. Z oF (O
/?///;HZ 7/ 5/ 5- (0/%9075,6 /%954 FILE NO. &Hoo

REV. NO. © sy _4£ _ oare s cHkp. BY —=U_pate CAAAGE

7;5 OIBFHERGI  STwOY /5 CENTELED  ALouLAO IANEST 15/ 77N

N ONE  OF THE  DIAFHEASMS  OF
THE — DIfPHERGM  CHessEn
/5 LocRTED AT

JHE STEESSES
HE  Vowon Kee Bewge .
FOE — JMVESTIGRTION — LNDEE — THIS  Sredy
AER F o . THE — cHoE  oF  AEE T was  saseo

oy A CorRREISON ©F THE FIVE RO FAEs

Fam  THE — CMNIA compurse  rreoeL @X/s TN Tokon
/f7bQ5£f ¢f3£DZJ§4E > ZEk/ﬁ;zoqu Oz, Af/f/Zi/) .

FTER  DIFFHCAS T fTOMERTS

THIS  STUOY  THE BRIDGE WHS SUEBTELTEL O 7D
LOAPINGS . JHE  FIRST  LoAD  cowsisTe  oF N AHSETD

LOAL FLACED /N THE £AST LANE QF THE EX19T/nNG  BRIDGE
IR/

I e

(voge

LAME
WTH  THE EXI8TNG Ol LINE RND  EXISTHG  OrAFHERS:

CONDIT /oM THE //V 5 >/ 5 FINITE

ELEMENT COMPUTEE — FEOGEAM -  IHE INFUr PlopEL  Fok

e reogeam was  CNIFAOFAL. e secoms iomo
o v FHSHTO  cave cons prpcED o rHE
OF THE  EX/STING  BEIOGE  CONTAINING THE
THE GHAS LINE LOCRTED BETNEEN
THE  MODIFIED J/fFFHEAF TS 7O
ﬁf INRUT  NMTODEL  FOE

WAS — MODELED — LUSimG

CONS/ATS
LEAST  LANE
EXrsTIMG  OorL &/NE
THE  BoxX  GIEDERS , MWD
TLLOW — GAE LINE ConSTLUCTroN -

CNIATOFH.

TS5 LOADING WARS

Form-JVE-2
FM-91-A- 007



GULF INTERSTATE ENGINEERING COMPANY 5 MICHAEL BAKER, JR., INC.
A Jowat Vonrwra

TASK NO. 52 TASK TITLE Srecn LDesign s Lernis = Foront /6 vec Bewoge
SUBJECT _9/7,65/«/47/5/50 Lorrnessrr St res SHEET No. __ 2 07 6O
/4/(//74 7/5/5 - (ém,auﬁ:’%@ /7005[- FILE NO. L';OO
REV. NO. °© sy _££  pare Pt cHkD. BY =Y __DATE 5/5e /e
Morenrs D [foeces Frorm CMNILH Mover
EXISTIN wors Livee Bewss 7
,E)(/éf//‘/gé gjz, LNE “s
-47/,9/9//244,/«;

[ A/ODE": F)‘ /:7’ /Cz /\7)( /"’77, /\T(&
/02.] - 35,1/ 212,32 | /8.75 1759.08 | - 49742 339537
Zo - , 6Oo7. 5.

s 35. 1/ |- 204.65 | -8,z |/737.08 dz| Zi 0657
/105! -32.26 197.62 /547 ~371.03 | -&74Z 17| 32497 4

P/Ezzoglé 22 76 /89 9 /5.0 37/.03 o1 /8463,
/OB - 22,74 2(2.83 5.4 6603 |—-/017,.80 | 24954 F
708/ 72,94 |=Zo1,09 | -5.07 .03 |~ 3656l 20472 .5

FIEE 24
/71 -38 .88 193 58 /399 510,38 |~5423,27| 30797.,9
zZIr/ 36.88 | =185 | —i1353 |-5/0.38 | [790 54| [9295.7
FIEE #3
114/ - 45,07 /85.08 | /7.95 | _|9zs.1z|-588% 1z 29843.0
.0 1774 | _ 4, | ,
pfe/f/z, 45,07 7 17.49 | Mesiz 120702 179997

Form-JVE-2
FM-91-A-002



GULF INTERSTATE ENGINEERING COMPANY MICHAEL BAKER, JR., INC.

A Joiat Venpure

TASK NO. o2 TASK TiTLE SRacse Desiay f Leris = Yooy Eer Frse

SUBJECT _S/EENETHENELD DUAPEELGI] ANALYE/S  suEeT no. _F.oF €O
CHIADFL ) =~ Cornppree poee FILE NO. 0o/

REV. NO. O sy _EU __ pate sz cnko. v L€ pate /25 /ez

COMPUTER MODEL

Form-JVE-2
FM-91-A-002



GULF INTERSTATE ENGINEERING COMPANY MICHAEL BAKER, JR., INC.

A Jowat Yontura

TASK NO. o2 TASK TITLE I2Ecsat Desiond ezt s-Yeoy Ever Frirve

susJeCT _ ITEEN GIAHELNED  Drd AF/EAG )7 SHEET No. __ 5 _oF &0
ANALYE1E = CommmEe /TonEe FILE NO. @O/

REV. NO. O sy _EY _ pate ¥zz£2cuko. By —LE _pate /e>/82

: Cr OMFUTESZ /17 OCDEL 7C DETEE,MINE [THE S5 N THE D700

ar Flee & 2 CN/ADFH/
Mooec  CNADFH ] 15 movricr ey CAIA

fFoe CNA rzzeze 7o Cowrmeency /feacrves Lduvaivss oF

\ ) i 4
Joecr Ever Beipes’, FERoEr

(5 /\/ / 4 MODLEL Cons/s] OF M f XIETING %’ZON /?/V,Eff EC*af_ -~
Exisrineg O Live

N OFELLHTNG CONDI T/ONE

CNIADPH ] movec consisr oF ¢ CNiY + (Foce Lawe Loz + Timecr)
FLACED QN THE MOST CE/T/CAL LSTaT7u
on THE Lisr Boowp . Wirw rwe
LrapHeisr; 47 FPIER & ISCLCETELY

MODELED A4S SHow/A) NEKXT .

Form-JVE-2
FM-91-A-002



N

z&”

56”

HTEL g

L

-

328"

GULF INTERSTATE ENGINEERING COMPANY MICHAEL BAKER, JR., INC.
8ymm, asovy & }
i

sk no. 92 sk e IACALLESNE Deran s Uror Eivee Beroos
susecT _SDTEENGIYENED LVIPHEAG 17 sueet o, Lo OF 60 .
A/Vad(.}/ﬁ/é - 650/757-€y FILE NO. _7_60.! .
—1—{6—:’@-«— REV. NO. 14 oy _EY  oare 222482 uxo. oy LE DATE 5/Z5 82,
»
|
|
1o/ I N
L N Y
\ i N S
. | N
| o
: N
N
i ,
I
! ; -
B 5&@:#__3@21_,4__»_ e B85S e AET ,;_.,____ LS ol 6|/.o” —_ 255"__]
| .
FAST WEST
G/epEE GLELER
Z_r

DIAPHRAGH 47 FIFE ¢




GULF INTERSTATE ENGINEERING COMPANY 5 MICHAEL BAKER, JR., INC.
4 Jownt Voume

Symr, peouy &

725"

=2
-

//
—t b

- £ SPEC/c DESIGN & DETAILS
CNIADFHI- MODEL vaskno. 92 tasxvme Ukon ENVEL BELGE
suBsECT _DTEENG TUENE D LYIPHELG T SHEET NO. __Z__Qﬁ_.;é;q_
Andcysis = GEOIFETIE Y/MOPEL wewo GOl
. 8" ) REV. NO. 0 oy £ oave 22/ 83uo. 8y ﬁ.om /23
JBor  lBoz /803 /dod 1802 /d0¢ zZ Bos o3 mp s -
N
kn'l
18/5 B/6 8/7 Vo= -4 /8 eJ; Crd /622
s6r2 | —2r2 l 24 | N
| / S
t l N
. /e 3 N
jo2/ o Foz/ y X N
/825 | 1&e fmg 125 L1020 827 (1A = @27 ___Vezo N \?;
#22 1533 p UED 437
1831 pra 1824 b25 57 Z2s
/642
=3 UB40 =77 7543 )
N
Bd5 .
644 edo 767 T 7843 7550 vz 55t ¢ |
853 LB 955 856 /957 ss -
/859 7860 786 ) 8¢z /5:’:3 /86 .
” P " P v Lo , 235" ,
.532_.T,_,1a§,.4__ 655" ol O S Yo M él/o — 2357 ]
£EAST | WEST
i
Glepee " DIAPLCAGM 4T 2/ c z Z GIELER




GULF INTERSTATE ENGINEERING COMPANY MICHAEL BAKER, JR., INC.

A Joiat Venturs

TASK NO. 52 TASK TlTLEfFfC/ﬂC ﬁgé/é/v ?f%ﬂd/éé—/lé/ﬁ’ﬁ/v 5(/55 ‘ZFCL—I”C’:"

svssecr I/ EEN G THENED DUFHEAG!T  suger vo. 8. _or &0
ANALYS/S = Live Loww Dsreciovrron 75cr02 e vo. 00/

REV. NO. o sy _ &Y DATE QZ{ZEZCHKD. Bv__{_‘::___DATE 5/23 /B2

Lawe Loap Disresurorn Fecroe s

Erree 70 Srupy oF FIrE FacemEnr on Hesr Ferumuy oF e

Skorn Evere Bewoss”  ssis S-8 ey S-25

DF = 070 (cane r0ap) Disrzigurion zoe ONE TELCE ( o s-2))

/180 , -
é’;V/FOEM LoD = &L A;gé/érg -~ jf OO L85  FOE MOrIEN
. Z.?'é ooo FOE SHEL
AasLie-77 Lz 5 @)
[/‘7/7467 :
= 29
L+/25
g = 0935 2o G2
]4’/0 == = @07 7.4
L10 #/25
ooy = —22 = Onzd = 437
© B20+/25

UsE T = 0%

Form-JVE-2
FM-91-A-002



GULF INTERSTATE ENGINEERING COMPANY MICHAEL BAKER, JR., INC.

A Joiat Venture

TASK NO. 52 TASK TITLE SPecise Desion & Le s - beo Fvee Feve e

SUBJECT 575—/-:/‘/67—/4/5/1/-*5_& E,/J/DAEL&M SHEET NO. 9 OF éo
ANALY S/S = Lwe Losw o G/860285  rue wo. &0/

/o3
REV. NO. ©__ev _EY DATE%Z_WCHKD, sy %€ DATE /23 oz

LIVE Lo4D

Fasr Grepee Losd

W= flir0(0.eq0)]x 070 = ocig928 “lir - G004l Yo

Wesr Gresee [oar

/

7 L/
Z/j_z [A/O (0,640)_/¥ O: 350 = o, 2//’2 "él/‘/: ng QO/7é 52'/‘”’:

Form-JVE-2
FM-91-A-002



QULF INTERSTATE ENGINEERING COMPANY 5 MICHAEL BAKER, JR., INC.
A Jowmat Venture

TASK NO. 52 TASK TITLE Specin. Lesign ¢ Leraes ~Yoron Kiver Blewvse
SUBJECT Srrengmeneo Lnrirsgm  flmairsio SHEET No. __ /O o &0
fvsys  Iweor  LOars FILE NO. &cO/
REV. NO. © oy 45 pare 25 cuxp. oy —EY_pate Y=z ez
Z. Nooe  Lo-oromAres v (F- 5’4129,/)
Mooe O - QEDINATE
X Y zZ
Py 23520 .0 1495. 58 /62.5
2 A | ZIaN
= | /23,0
4 /01.5
5 6.0
b 0.0
T 440
& - /0.5
9 - /23,0
10 I - /4/.0
/ 1495, 58 - (625
/2. /469, 44 /625
1% 4 141.0
14 /23.0
5 /6/.5
A 44 .0
/7 0.0
/8 - 46.0
(9 -/0].5
2o - /23,0
2l : Y - /41.0
22 22520.0 /49 - 44 - /625

Form-JvVE-2
FM-91-A- 00



GULF INTERSTATE ENGINEERING COMPANY 5 MICHAEL BAKER, JR., INC.
A Jomr Vontsro

Sreecray Desigrn # Deraus = Torw fiee Feicge

52

TASK NO. TASK TITLE
sugECT _ DTRENGTHENED Lrrnengti AL ysse sueeT no. !/ o0r 4O
[INSTS Luwrvr L75 FILE NO. 0o/
REV. NO. © v 4L oare 72 cuo. by DATE sfezfez
Mooe O - QEDINATE
X T z
/B23 z3 520.0 /433. 4 /162. 5
24 A A /4l O
25 (23.0
26 /0/.5
27 -/0/.5
zé6 —123.0
29 Y — /4.0
20 /433, 4 - /62.5
18 31 409 .44 /7.5
3e y /4].0
33 /23,0
34 o5
35 - /o . 5
36 -/23.0
37 Y - /41 .0
38 1409 44 ~ /62 .5
/8 39 /398. €9 /01.5
40 i 4e.0
4l 0.0
42 ~46.0
Y Y
43 23520 .0 /398,69 o5
Form-JVE-2

FM-91-A-0C



GULF INTERSTATE ENGINEERING COMPANY 5 MICHAEL BAKER, JA., INC.
A Jowmt Vonturs

I/ —
Srecin Lessan f Dereses Dncons foves Bewrge

TASK NO. 52 TASK TITLE
suJECT __D7eENS THENED Lrpnenzrr  FPwntrsrs sHEeT No. /L _or €O
(TS  Luer Lo FILE NO. 69/
REV. NO. © sy 45 pate 7o/ cHkp. BY — =Y pate 322 foz
NMooe O~ QEDINATE
X T z
/8 44 23520 .0 /374 .69 /62 .5
45 | A /32 .0
A /0 .5
47 | | 46 .0
48 0.0
49 - 46 .06
20 - /0] .5
51 Y - /132.0
52 /374 .69 - /62,5
/& 53 /337 .44 /62,5
54 k /32,0
55 67- 5
56 —/0/.5
57 Y - 132.0
58 /337 .44 - /62 .5
/18 59 ‘ /23] .4¢ /62. 5
60 A /152 .0
Gl /ol 5
62 - J0/.5
[Se) - /32 .0
Y
&4 723 520.0 /331,44 - k2.5

Form-JVE-2
FM-91-A-00



GULF INTERSTATE ENGINEERING COMPANY MICHAEL BAKER, JR., INC.

A Jowor Venture

TASK NO. 52 TASK TITLE Sreermt Lesign F Derms Yot Kriee Leose
SUBJECT 5/75»/57//5,«/50 LDhsrnersr ﬁ/\/ﬂz)@/s SHEET NO. / 5 oF &0
ANSYS  Zweer Cmra FILE No. GO/
REV. NO. ° By <%, pate i CHKD. BY — £ pate 3/zz/5z
Noe O = OEDINATE
X 1 z
k) /865 735820.0 /300.0 — /80 .0
/6 70 23520.0 /L09. 44 /32.0
/& 7/ 225z0.0 JZOF L - /32.0
/672 23520.0 /33,44 /B37.0
/E73 23520.0 /433,44 -/22.0

Form-JVE-2
FM-91~A-0C



52

GULF INTERSTATE ENGINEERING COMPANY

MICHAEL BAKER, JR., INC.

A Joeat Venture

N
TASK NO. TASK TITLE j’fC/il ﬂfﬁ’é/\/ /{&’7/?/&5 - 6‘.’0&’ /ﬁs: 5,&3;‘;;5_
SUBJEGT Sreengrrenen Lweaessr A rsrs SHEET NO. /M or &O
ANEYS  Zweer  Dgrs FILE NO. &0!
REV. NO. BYy _ 4% _ parte i/f_z/éz_ CHKD. BY — £ patE z/22/2z
V7T Eremenr EoFELTIES @Z ~Caeps )
A Dearms - Sree £
}55"?"" Aeca Lz, Ly Tzl | TEY A/
23 % x G 3.0 9.0 0.0625| ©25 | 3,0
34 % x 9 5,675 | 379.88) oieal | o.8126] 4,5
£ 3 x /2 3,0 JOB. O 0.4290 O.3751 (.0
=/ 2 <
24 4 X /0 7,5 2.5 0.25l| ©.375| 5.0
27 Fhoor 2910957 |7 EC| 1H2IEL| 278527 | 182. 1759
Berm
B. [fsrEs — Sree 63
[Zare 7&(Z)
- V2 0.5
29 / /4 /.25
Form-JVE-2

FM-91-A-002




GULF INTERSTATE ENGINEERING COMPANY

TASK NO. 52

A Joiat Ventwro

MICHAEL BAKER, JR., INC.

TASK TITLE 5/’50!7/. JEs16M #0&7/‘)/4& - x/f\’pa/ /6\/5,6’ «f}'t,‘.alg,‘f

SUBJECT Sreengrnenep Leapwepgr  FnaLys:s

ANSYS  Zyeor Lo

SHEET NO. /5 of &0

FILE NO. @0/
3 > S
REV. NO. © sy _ €. pare /Zz/gz cHkD. BY —£¢ _ pate 2/2z/22
[rooe [ Eam , .
B2 1739 " | 177. 826/
Z. 473 M"’ML___,___, ___f_______ . ——’ﬁr_//%u
2785277, .1 - __L LY N
! ,
76" [, 200" Lié !
1 . 1
30 -
Freron | Aeen T /r Ar® Zoz
Decg | ZP.0 /17 .¢z5 32,2798 .75 3,863,737.97 12 . 6563
MBes | flo31| 77,315 1, 1oz 44 /09,5%%,L2| 27 Z68T
FBlrg 100 | 905 705.0 8/,702 %0 0.2038
Toracs | 2910937 34,306. 15 | 4 055,M15.09 304-,1288
7/ = 24 306 .19 = [17.8527 i,
29| . 6737

= 304, /288 + 4, 055 A5.0] =

- (//7.853 7)Z (Z‘i /. 0737)

/ZI 4ZO,74- //-/¢

Form-JVE-2
FM-91-A- 002



GULF INTERSTATE ENGINEERING COMPANY MICHAEL BAKER, JR., INC.

A Joiat Veneuro

TASK NO. 52 TASK TITLE :§PEC/4L 555/4/\/ /ﬁzﬂff/;/Ls - %/{"0/\//6&/55 ﬁ,&kgg
SUBJECT _ OTEengriiner  [mpuesrsrs /el yss SHEET No. /b _oF &O
/?/{/5)/_{ Lyevr  Lprs FILE NO. &0/
3, / - > -
REV. NO. ° BY L& DATE /2’7'/32‘ cHkp. BY — £Y pate 2/2z/52
Ezr/a»l Hzm z ﬁz_ E Z = ——;’T
Oecx | 270-0 /800 48,600 .00 | & 149,000.00 | [ (&7 50000
EEﬂ’mt.l /0. 54¢3 30'0 5/6 .407 {_714‘72.3) q:/,7’//£
Beam2| o501 | 270.0 2, 847.663 | 768,8¢%.0/ 41,7178
Terae  |79), 438 51,764 .07 | 7,527,38/.21 | 687 58> 2
/
Z = M = /77’5243/ I~
zZ41.0936
b
I = /[ (87,583 ¢2 +9 527 3¢l.z! - 2 o097, 229 7/ i~
zz

- Q77, BZé/)z(Z‘I/ .0738

Form-JVE-2
FM-91-A-002



GULF INTERSTATE ENGINEERING COMPANY 5 MICHAEL BAKER, JR., INC.
A Jowat Venrmro

TASK NO. 52 TASK TITLE Seecips Lesign £Lllere ~Jowon (e Lwse

supsecr _ OrcengTaencn  Lwenessrr funtysss sueeT no. /T oF O
ANSYE  Lweer  LDmra FILE NO. ol

REV. NO. ° oy _££  pare 7B o, By << pate s/z/bz

)/ H - Caeos

Ex, z& , 39 -E3
ALPK, 28 ,, 6.5 LG

/\/er, z8 ), O, 3
JENS, 28 ,, 7 324 £-7

., P Crene

. E - Carons

A. Berm  Ecements o

/8ol , 8oz | /565)) y o s 588,653
oz, /1803 , eSS, , , , , ,%8,6 ,37
803, /804 4 /865, , , ,, ,28,06, 727

/Bod , Mos , /8é5, , , , , , 28, £, 3
/805 , foe , /Pés ., , 28, 6,37
‘ /506) /807 J /féb—/ »os 1y Zd?? é} 37

Form-JVE-2
FM-91-A-002



TASK NO.

SUBJECT

GULF INTERSTATE ENGINEERING COMPANY 5 MICHAEL BAKER, JR., INC.
A Jouat Venturs

52

ey Lsign E Llrans = Jowcs fovee Fevge

TASK TITLE

= TN G THENED LI PHERGM  SINAL Y55

/8 or 4O

SHEET NO.

ANEYE  Twror  Lors

FILE NO. 60/

REV. NO.

@
&

(=]
BY

LE

52;// 2»//:\ -’/ -
DATE /%8 cHkD. BY 29 pate S

/807, /808 , /1565
/6og , /o7 ,

/809
/810,
/873
/675
/86 ,
/L7
/8/5
/gco
/f 24
/£z8
/€ 3/

=

/¥ 332

5
J
>
2
/f35
/37,
/29
/640
/47
/rgz
/E44

=

/645, /EZ6
ey
/P47, /BLs
b4, /Ea
850, /665

=z

. /649,

z8 , &

9 > 2 5 3 v J 2

/&0 |
L, , 37
e i,
/816
807,
/€2,
/£19
g2/,
25,
e
/832
/g4,
/£36
ZET
/840 L
£4/

/L2,

[FE> ,
645

32
, 3¢

34

33

33
35

35
)52?2)2676)

Form—-JVE-2
FM-91-A-002



GULF INTERSTATE ENGINEERING COMPANY MICHAEL BAKER, JR., INC.

A Jouat Ventwre

 TASK NO. 52 task e zant Lesigy £ Lbmis ~Torow Sozz Benge
SUBJECT SreaigiEenen  Lmruensr Anatysss SHEET NO. /9 o &0
sy Lueer  Lprm FILE NO. 6O/
Iz e oy
“REV. NO. © BY LE DATE /&A& CHKD. BY EU DATE 5/" c/8z

O %/652) /870, /765, R 5 5 ; s 28 5 A , 34
/
/670 5 /833
& {'/656 , €
" se 182y 1837

Form-JVE-2
FM-91-A-002



GULF INTERSTATE ENGINEERING COMPANY MICHAEL BAKER, JR., INC.

A Joint Vonture

TASK NO. 52 TASK TITLE jpfé/i{ &5/§A/ / Jff//(.é —>1:<’01/ /5/5[ .ﬁ”/ﬁyf
SUBJECT \57/55/5/7%5/\/540 &if’ifﬁé/‘f %l&)’S/S SHEET NO. ZO OF éo

INEYE  Zueor  Lara FLE NO. L0/
REV. NO. ° By _ << pate B/é%i chkp. BY — 22 pate 3/2z /82

<

/550: /5.)/) /5@5) , s s, , 78,6 35

/55/) /552J ; 35

8> , /854, , 36

/854 , 1855,
/856 , /857,

/857 , /658, | , 3¢
/ezd , /613, , 33
8zs , /8/4
bzs , rezo,
/829,827, , 33

1847, rea,
/8640, /8/6,
/66 , 1805,
/825 , e ,
84/ 5 /817,
/877, /806,
847 ; 1842,
64z , /8/8

/E/8 , /807, , 23
/eeo, L5, , O
/O, /645,

84S , /870,
/662 , 1857 5

B57 , 185/,
w 85/ 4 /57/,/555; P S R T 925) 49‘54

Form-JVE-2
FM-91-A-002



GULF INTERSTATE ENGINEERING COMPANY MICHAEL BAKER, JR., INC.

A Jouat Ventwre

TASK NO. 5z TASK TITLE Trem Lesisn s Lers = Jorens e Derse
SUBJECT 57&’6%76’5”@ &W’ﬁ’@éﬁf /gv»?/_rs/é SHEET NO. Z/ o o)
JNEYS  Zueor Lprw FILE NO. &0/
32w > S >
REV. NO. ° By _££ DATE /a%?a CHKD. BY____.E.L_/_DATE slz/foz
B, FLAaTE ELEMENTS
Boz, 180/, /8/2, /&/2, 3,28, 7, 39
/803, /802 , /513 , 15/2, ; |
1804, /603, f8/2 , /875, ,32
= /805, /802, [8/5, [8/6 5 , 23
/806 , 18054 /816, 1E/7
/807 5 (506, 1817, /E/F,
— B8, B0y, /45, 517, , 28
/809 5 /805, /8/9, /182, L 27
80 , 1809, /820, &2/,
1829, /62, 18/2 , 1623, -
E/F , fE25, JE26, [6/5
ez, B3z, 1624, /623,
& — /622 , /870, /672, /624 , |
/632 , B34, (526, /1E2S, -, 37
@ _ 1639 , /840, /8/6 , /1634, L, 38
2 |
/edo, Ba/, /8,7, /&/6 ,
/Sl , 8Lz, /18, /87,
@ (j’/wz, JEd2, 1855, /875, -, 38
/E28 | rB2e, /8/9, /827, , 27
82/, 1829, /830, /E22, |
/635 , /836, (626, /827, !
N |
@ a/ijé 5 187/, /873, /628, l |
/637 5 /828, (&3, /829, , 28, 7 5%
/816 , f615, /834, fE34, , , , 28,7 , 3&
o @ /817, 186, /835, 1835, , , . 28,7 , 38
Form-JVE-2

FM-91-A-002



GULF INTERSTATE ENGINEERING COMPANY MICHAEL BAKER, JR., INC.

A Joiat Venturs

TASK NO. 52 TASK TITLE Sy Lesight f Llermns =) ozon Krvee Devsz
SUBJECT §f5y4 THEN LD aﬁfﬂzﬁéﬁi Sl ysis SHEET NO. 20 or (O
TNEYE L Darn ene GO/
&4 frm
REV. NO. 0 BY Zﬁ' DATE 5/ 52 CHKD. BY EY DATE 5/:_:2/52
zs, 7, 37

zr /87, 1637, /829 ,/E73 , ; , , ,

Form-JVE-2
FM-91~A-002



(744

GULF INTERSTATE ENGINEERING COMPANY MICHAEL BAKER, JR., INC.

52

TASK NO.

SUBJECT

A Josat Yearwra

TASK TITLE

§"£¢/ﬁc_ &E S84 /f/ﬂ_:;p/é ">/ (7% /z/gz ) EogE

§2’£M§.f2:’£4/€.0 N VR ER ST /%4{;.5 5.5 SHEET NO.

NS YS Y FILE NO.

Z3 o GO

)

© LE

Sz oz EY

DATE CHKD. BY — —_____DATE

/?5/45_

REV. NO. BY

1849, r8ds , 1670, 183/
ELS , fBLe , 1632, /570 ,
/ELE , (547, 1840, /837,
/647, /848, /8L, /8D,
/848 , 1Ba27, /B2, 164/,
o4, 150, /oE3, B4,
/&80, £5/, 87/, /825,
s, /882, /828, /B,
863, /1854, /645 , /A,
/854 , /855, /6ds, /645,
SESE, /657, 85/, /650,
/857, /18585, /852, /85/,
/659 , /b0, /854, /853,
[E6C 5 /86!, /855, /852
ez , 1663, 1857, /856,
/662, r6ed, 1858, /857,

9 2 PR 2677J57
, 37

ce 7 39

Form-JVE-2
FM-91-A-002



GULF INTERSTATE ENGINEERING COMPANY 5 MICHAEL BAKER, JR., INC.
A Joiat Veaturo

TASK NO. 22 TASK TITLE \5"56/,7(_ Lesisr 7 Lergus - >0<‘o»s/ €V5ff,f”“q:

SUBJECT Srecysrenen  Lhemerim S SHEET No. A or &O
ANSYE  Tuevr Lla FILE NO. GO/

REV. NO. ° By £ pate /b CHKD. BY — =< __ paTE 3/foz/&2

V' X Coomen Nopes (\T' Cﬁﬁo>

ox.,,, 1o, /el /8ol fBot, /815 , /837 , /8¥ , ABel, 186 85T, /844
24
oz
EOTX
EoTT

ForZ

UK, ,, 10, 2021 /1808, 1811, /852, Bét | 1863, /862, /850, (643, /617
9T
Jz
ForX
Loty

RTZ

Form-JVE-2
FM-91-A-002



GULF INTERSTATE ENGINEERING COMPANY MICHAEL BAKER, JR., INC.

A Jowt Vearwe

ezt Lesigw W hrme — Jorow fvee Lieirsc

TASK NO. 52 TASK TITLE
SUBJECT ﬁf&Néﬂ/é—Wfb Lperersr %f%ﬂ/s SHEET NO. 25 o €0
NS Zamr Lsm FILE' No. 60/
3z -
Rev. no. __° BY — DATE /:QCHKD. By — =Y _pate 2 /fez/bz

v __XZ EEMO\/& FLOOE  PEAM (/02/ - Zoz:/) TOM
SorH IMODELS .

v XTL . VW AavE  FeonT

Iwnseey THE  Foltow/ NG CARD DEFOEE
THE  WRVE  FENT Wl BEGNS AT
Nooe s /02 € 202/

{ Jomd

‘ LAR 4 °
122,1%&0;2000.01 -
- 27,1021,2021,602,603,21 /6O/J 1
— 32,1033, 4036, =4
35,1042,2042,0
- 36,10485,2045,=1
— 37,4084 ,2054,502,503,m)
: 39,1054,2054,+1
“0'10$302063;°1
—U3, 10665206651

M N 144 1SAV I

X 45,1072,2072, 01
Y 47,1078,2078,=1
T He81, 2081540340401

51,1090,2090,«1
53%3,1006,2096,=1
R s  a
57,1111,2111,303,304,=1
B o S e I ——————
60,1117:,2117se1
63,1126:,2126,1

&4, 4120, 21 289 o
67,1101,2141,20U,2050=1
68,11481,21481,=1

F4 ooy

/NOPR

END

[(/;?\/

.

Form-JVE-2
FM-91 -A- 01



GULF INTERSTATE ENGINEERING COMPANY MICHAEL BAKER, JR., INC.

A Joiat Vontyre

Zeil ﬂ'— 774 ,«g-/f/i/éé TS aost [[roEl ﬁ&."qg
TASK NO. o2 TASK TITLE S > < ;
susecT  S7eensmeanep  Anmessrs  flmpLrss SHEET No. LG 0= GO
/7”5)/5 Lwrur L 577 FILE NO. 6O/
ol B .
REV. NO. © sy _£E€ _ pate s CHKD. BY — = paTE 3/z2 /42

I /,/vﬁ Loro ( - Cﬂﬁof’)

/07, Z, O.04]| 4 290
Zol , Z, 0.0176 , 294
-1

Form-JVE-2
FM=-91-A-002



GULF INTERSTATE ENGINEERING COMPANY MICHAEL BAKER, JR., INC.

A Joiat Ventera

TASK NO. 52

]
TASK TITLE SPecul Lrsisn & Derons =/ conw vee Berosz

SUBJECT 57/95/\/674/‘5'”5& OMPA/&oﬂGM SHEET NO. Z7 or &0
ANALYS/E = Commree Qurpur A Esce7s  mE vo. 6O/

LE 2
REV. NO. © By _EL  pate ?,fo/izcm(o. BY —~— __ DATE 323 /52

 PEsurs :

©

../-/V GENERAL THE SIEESSES THEOCGH OLT THE LRAFPYCAGr? LEE

LOK . JHE Mdsnpury STEESS Jo SEcoensd Ar LlEmEnT G86

(Bze Sresssse @ FIECL) = 6.69 %
[HE AULOWABLE SIEESS /5
s /z
-y AASHTO 743 €)
2000
D = Derry oF wes ()
Ly = Jwickness oF wes  (m)
/’5 = CACULATED COomPRESSIEE BENDNG Sresss (250)
FLANG E
S = s
D= /27
Z = %" (Fuoyssucn )
7‘?7 2o Frim ELEMENT BIE-/E/C = 4725 “F
7’2
Z‘w PEQUICED = 72/-/750_7 = O./3 IV
3000
Lo Foenisver > Cw gEpuicen oy

Form-JVE-2
FM-91-A- 002



| 26"

24’ 36’

22,728

"

37225

8",

CNIADPHI-/tooeL

TABK NO.

SUBJECT

QULF INTERSTATE ENGINEERING COMPANY 5 = BUCHAEL BARER, JR., INC.
£ donit Voators

SPEC/AL DESISN & DETAIS
Jukon LreEe BewpcE

52 .
STEENGTHENED DOUAFHEASM

TASK TITLE

SHEET NO. M

ANALY 5/5 = Srersses B FIEPL & FILE NO. &0/
ey REV. NO. % oy _EU _ oare 852 cuxo. sy LE DATE 3/ z_?,; gz
‘ [ MAXIMUM STRESS ( KSi )
e o2 1803 T'%; cal fog o 1800 ” .
b’“ wt ’2“’7 | ‘5.50 f 4
<l 076 QY| B4 N
> W F g }\} 8 N: , N
1812 18 &4 22 — A, /4 t /B V7
N ’ o9 ‘0.72 e %5.?5 / :;L’\‘
] . -
i ‘ ﬁeq a;?i "\ '3
/! A\ i \ 3
02/ A 2471 1/9 & '\?i 0.90 A z’oz/ ' \’J
820 Lozl 226 o el d % O”\;\ 182y __da_%;.a az9 __ Higso N
P N
837 i 7834 +/97 a0e + #8355 T a8
iy - 5 24! —“L"; : /36_5‘ 1
SIS <1 - B E L 5; 95 0% 3 N
o o5 i/aﬁ 46 4y ‘05' 2 2594 52 £ osz, 4
|
rr 54| »dﬁ ) 56 232 EEI
183§ /8eo a8/ 6] -7y Bed
e zos | 05 s65° 4. a6t | L5 6ro" 225"

120.89"




GULF INTERSTATE ENGINEERING COMPANY MICHAEL BAKER, JR., INC.

A Joiat Ventsre

5] — {, -,
TASK NO. o TASK TITLE SPEcue Desizr & Dempns-fron Ever Ficrye
SUBJECT STEENGTHENED YA B ELG/ ] ANALYE/S  sheet no. _£9_°F 4O
CHE2L)DFL  CompLrres /frols2 FILE NO. 60z
o, /o
REV. NO. C sy _EY  pate 5zcukp. by CE  pare /%5 /5z

CN3AI DFH

COMAUTER MOLEL

Form-JVE-2
FM-91-A- 002



QULF INTERSTATE ENGINEERING COMPANY 5 MICHAEL BAKER, JR., INC.
A Joiat Venewre

TASK NO. 5Z TASK TITLE jofé//?é&fS/é/&’ 7‘,;55777/&5 - )Z/-’DA/ /6«/5,(’ .Cﬁ}zoﬁ,_i
SUBJECT 15776»6#4777‘5/9’50 &//7/%5«94/7 /%//%7’5/5 SHEET NO. 30 of /e
/6%//7[ VBN = Comrurse  /opey FILE NO. GO7
3 )
REV. NO. ° BY L& DATE /% CHKD. BY £y DATE 3//?2,/-“2

Co/v; FOTEE /)7 opEL TO &75/@‘7//\/5 7HE 5/7655555 SN THE

Lhsrmemsry  sr /T G 2 N 3L
/7 CDEL ( A/ 5/‘?./ ﬂP /9/ IS STODIED oM ( /Vj/‘Z/

/L;E (N 5f7] KEFER 7O ™ 67‘ Oy~ oF %7‘5,6&/,77/!/5 /3??5

/?ﬁéf/»yf,w— o %Ko;s/ /g VER

v

5,6/04:5 /@:‘Foff

CHAIAT reve comsisr oF

£, X/577M% Vkory lver ,5,’:»/@:;5

?

7> /5(/57//«/;7 O/é Z//s/e

7 C ENTEL é/?_s Z/A/E

/. OF ERZTING CoOND/TION

CHNBAL +(Fore Lowe Loso » f)

LED ON THE  SrlesT CEITICHL

CNBHDA  rroer covsisr oF

e »

Lochrron o THE LAT SBounND.
WITH THE — OEFPHERGM T fIEL G
A5 SHOWN  ON THE NEXT /BGE,
ﬂﬂﬁs’f%/v AT /?66 é COpFITEE f1aDEL VA5
DiscReTELY  PTODELED 75 SAown
ON THE FOLLOWING /H$ES .

Form-JVE-2
FM-91-A-007



QULF INTERSTATE ENGINEERING COMPANY MICHAEL BAKER, JR., INC.

A Joot Venesra

TASK NO. 52 TASK TITLE 'jpf(/zﬂ- Jfﬁ/é/\/ fﬂffi/[ﬁ - %,&),«/ /61/55 5,6,-;’){,5
SUBJECT 5%6&/4777&/50 &//iz’l,&%/f ﬂw /5 SHEET NO. 3/ o LO
é7/(/ /q/ 75/5 — /%Z/M/A/ﬁf)‘/ &75/45 FILE NO. GOZ
ek )
REV. NO. 2 sy _££ DATE /5 cHkp. BY — 29 _pate 2/zz/o=

“New Reinfortément B.
Rz 12"

=~ ¢ Roadway
/— 48" Dia. Gas Pipe

Burn G'-0" Mgx. Dia. .
Opening thru Diaphragms
i

~

:‘ ¥ LA [+ ]
* H i
L-“—— Yerd/ Y — el - — ] —"—)

1 . semdl.y  New Bs. and Diaphraogm Rs.
i to be Field Welded to Exist-
ing Diaphragm and Bolted

- /
LT / to Girder.

R RN =—=:
# ; : .%.—-u < :o"la =.=~_—.:-_—
- = f]e New Web Splice and
Abutment Sen't—\ iy o \ Flange Splicas (Tys.)
77277 YL A u A
“ + ening in_Grating at Ea
&-0" Wide Walkway R“"‘P—J ' S:Jer olgiar;hga‘gm ‘h:u Provide Acg;ss
Section at Two Section at Five to 4-0" Wide Walkway Ramp.

Abutments Diaphragm | Piers Diaphragm
DIAPHRAGM MODIFICATIONS

/7/0f£ .
INSTALLATION OF GAS LINE

SUPPORTS _ON BRIDGE
I Establish One Way Traffic on the Bridge to THESE  OETAILS ACE CEALONED

Facilitate Construction. " j
2. Reinforce Diaphragms at the Abutments SCory THE LELOET rupy  OF

and over the Piers.

3. Install New Gas Line Support Beams and
Wr::lkqwag G:upp:r‘l'maeeamgpbdween the Box %75("/1‘77/(/5 /FE 54{.5/‘15/&/7 oN
Gird.r: using High Sil"‘en th ?oﬂsc ffr ‘“:c /€ 5 f
Connections. Remove the Existing Catwalks 7/ —
am{:! Install ‘|'he+hNew +l,\:\aingenaacc Grcvx;l'ngg. VKo // ;/ff €10¢& Evision
4. Cut Openings thru the Diaphragm Webs X
a.:d Rpeinforce the Edges of the Plates. /%. _[ 5 05(5/‘7555/ /95/ 9

Lewwns  Normsee
2480 -/13-1/- W-5K~ 06dT  [fev F

Form-JvVE-2

FM-91-A-0C



/8

”

Srram. ABour

N

(G

BULF INTERSTATE ENGINEERING COMPANY 5 RICHNAEL BARER, JR., INC.
A st

Prci Al Design ¥ Deraus
TABK NO. 5z ek e _Jokon Lowvere Berose

sussect _DTRENGTHENED LA rPHEAG sueer no, 2L oF &0
Awatrsis = [Teoeen Geomerky FILE NO. e0Z

REV. NO. ° sy ££ oare %géazum ov EY oare 3/ zz/é 3

(]
% -
L1}
yoe ) 9z EN
Y
\s
N o ¥
/+ N
o < )
N \ N
N N
1
W N
~N
m
.
305" 305 855" £6” w0L5* 60" 255"
! |
|
Lrsr Ix’z_/ Wesr
GIROER i GreoerR

/100IFIED DIARHRAGHT T (TEK &




”

Srrm. ABour

GULF INTERSTATE ENQINEERING COMPANY 5 MICHAEL BARER, JA., INCT.
2 s

Pecia  Desigr # Derans
TASK NO. ____é_z____ TABK TITLE Jokon Lover 5,€/a§_§

Z ovasect _DTRENGTHENED LR PYEAE M sweet wo. 29 oF &Q
',) Awatrsis ~ [Tooirep Geomerey / To0€L  eye wo. GOZ

REV. NO. ° oy ££ oare %g/ézcuxn. oy =Y pate 3z Z/ gz

/8 72 -
780l /802 /803 /804 * Bos o6 /807 1808 /809  /8r0 s
: t"
3 N
N
N 181z, /813 /814 |85 1ol 190/ 817 /90z {78/8 819 |/88p |82/ ey -t
:Ln
— =
N O
3 T za.é/ :
> 3
6. 2 ot o
/823 w24l & \ligze 14826 /904 —F /905 Soi%— 1907 ‘827 /5z8)/ & /829 | /83q N “é
1872 8r3 N
; 1 \
) 783/ /832 /833 1834 ) /1835 /836 = 837 /35(6\
a0 99 09 7
;&. /839 /8¢0 Q70 /91 8z § /843 i
A ‘EHE Q
/545
/8
T}'— e 1894 /847 /849 /850 /851 /852
» X
5
#_ /853 854 /855 || /1912 /913 1914 /915 19/, | 856 857 /854
R
r /859 /8¢0 /86 Bez |/<565 8¢4
305" 30.5° 556.5° H46* 0157 /0" 255"
' |
f
Lasr L’/ZJ Wesr
CGIROER ! GIEOER

MOLIFIED  DIARRGT AT (TR & |




GULF INTERSTATE ENGINEERING COMPANY 5 MICHAEL BAKER, JR.. INC.
4 Sownt Veatwre

TASK NO. 5z TASK TITLE Stecn Lsisn / Lrons = Joront Kiiee Bieoge
SUBJECT Sreewgmenen Lumnengr mires SHEET NO. or 60
NEYS  Zwror LA FILE NO. &oz
REV. NO. o sy _4£  opate Vo CHKD. BY DATE z/ez
Z. Nove  Lo-oramATes (F - CAFR ‘DZ)
Nooe O - QEDINATE
X T z
Bol Z35z20 .0 /1495.58 /62.5
T 1 o
5. ! | /23,0
¢ o | /01.5
5 6.0
b 0.0
7 -46.0
& - /0.5
5 - 1230
10 ! ~ 1410
/" 1495, 5& - 1625
12 /469, 44 /625
13 )| 141.0
4 /23.0
5 /0/.5
o 46.0
7 0.0
/8 - 46.0 e
4 - /0.5 3
20 - /23,0 :
4 Y ¢ -/74/.0
2z 23520.0 1469 - 44 - /625

Form-JVE-2
FM-91-A-002



GULF INTERSTATE ENGINEERING COMPANY 5 MICHAEL BAKER, JR., INC.
A Josot Vearwra

TASK NO. 5z TASK TITLE Srecrny Lesisu 7 Lerns = Jowon fere Lengs
supsECT _ O7kevgrnenin  Lrarness At rers SHEET No. B2 oF &0
ANErE  Zarer Larn FILE NO. G6OZ
REV. NO. o sy £E€__ oare %% cino. v —EY_pate S/z2/zz
/(AUE O-OCO/N‘O@
x r z
/823 z3 520.0 /435. 44 162. 5
24 A A /4l O
25 /23.0
26 ‘ /o0].5
27 - -/0/.5
o) - 123,0
29 Y - /4|.0
20 /433. 44 - /62.5
/18 »1 /409 .44 /7.5
32 4 /4].0
33 /25.0
34 0.5
35 -/ .5
36 -/25.0
37 Y - /41 .0
36 /409 44 - /62 .5
/18 39 /398. 69 /01.5
40 | 46.0
41 0.0
4z ~4¢.0
Y Y
43 23520.0 /398,69 o). 5

Form=-JVE-2
FM-91-A~- 002



GULF INTERSTATE ENGINEERING COMPANY 5 MICHAEL BAKER, JR., INC.
A Joant Venture

j"fé/ﬁ(_ &Eﬁ/é/\/ / 0&7/}&:5' )cfx’an’ 595,@ 5,5355

TASK NO. Sz TASK TITLE
SUBJECT D7 At THENED Lnpreagra  ANALYSIS SHEET No. D@ oF &0
/7/(/5)/5 'vaaaf .0/77/7 FILE NO. éoz’
REV. NO. © ey _££_ oate Vole cHKD. BY —=<__DATE 2/zz/z2
Nooe O - QLDINATE
x T z
/8 44 23520 .0 /374 .69 /62 15
4 A ) /52 .0
i /0 .5
47 | | “ o
48 : 0.0
49 : - .o
=0 - /01.5
2l 1 - 132.0
52 /374 .69 - Nz
/853 /337 .44 /62,5
¢ ) | /32,0
55 100 5
Se - /0/.5
57 4 -132.0
58 /337 .44 - /62 .5
/8 59 /33].44 /2. 5
o ‘ A /132 .0
el /01 .5
6z - /0[5
65 - /32 .0
Y
&4 23 520.0 /331,44 - 42.5

Form=-JVE=2
FM-91~A=-002



GULP IRTERSIAIE ERNGINEENIRG CURFARNT 5 IV IRCL DARNGTT, Jr., 17w,
A Jpsat Ventwrs

j%a,% &6/5/&/ / ﬁéfﬁ/cs - 7:&/ /5-15;: 5/67&,45

TASK NO. 5z TASK TITLE
supJECT __ITEENGTHENED Dneresgen frmrsrs sueeT no, 2/ oF €O
NS S Twevr  Lorg FILE NO. 0L
REV. NO. ° sy £~ pate ik cHKD. BY —2¢_ pate 5/2":’/'/-"3"-
/(AOE O-OCOINA}’E
X 1 z
) /865 N 23520.0 /300.0 —/80 .0
/8 70 | 23520.0 |  /409-44 /32.0
/8 7/ 225z20.0 /2O9.d4 -/32.0
/872 23520.0 /D 33.44 /B32.0
/873 23520.0 /4 33.44 -/32.0
/901 23520.0 /469,44 41.0
/202, 1469 .44 _4l.0
/903 . 145763 6.0
/904 /437 .04 46.0
/905 [437.0¢4 4/.0
/906 1437 .04 - ¢4/.0
/1907 1437 .04 -46.0
1608 /398.69 4] .0
/909 1398.69 -4 .0
/910 /395,41 £/ .0
/1911 1395.47 - 4/ -0
1912 1345.¢9 /ol 5
/1913 46 .0
/1914 0.0
1915 ~46.0
19/ iy, 235200 1345.69 - jo] .5
Form~JVE-2

FM=-91-A-002



GULF INTERSTATE ENGINEERING COMPANY

MICHAEL BAKER, JR., INC.

A Joat Vonewre

TASK NO. 5z rask Tie e Design { Lrsves = Yoww Kivee Bieccse
SUBJECT T7EE ngrHENED Drperesgrs /ALy 55 SHEET NO. 75 oF &0
ANSYE  Turer  LDpra FILE NO. 60z
REV. NO. BY ZE DATE ?é_%gd CHKD. BY EU DATE 5/22’/":"’:‘
TT Eiement  [Boreerizs @Z ‘CﬁﬁDs)
A Deams - Srre 44
/BEHI"I Hecr Lz, A, Tkzsl | TEY B/
33 Z X6 3.0 9.0 o.0025| ©.25 | 3.0
34 % x9 .65 | 379088 ©.1831 | ©.38l1Z5| 4.5
3z % X 12 2.0 /08,0 o4290| ©.3715| 5.0
2 -
36 %4 x /0 7.5 625 | 0.2816| o©215| 5.0
2 Frooe 2910937 |Z°77 Ee| 11292 E4) 278527 |/82.1739
Benrr
40 %% o1z 6.0 72.0 o125 .25 'O
B. [ares — SrAe 63
fZare 7% (Z)
= % 0.5
29 / /4 /.25
Form-JVE-2

FM-91-A-002




GULF INTERSTATE ENGINEERING COMPANY

52

MICHAEL BAKER, JR., INC.

A Joint Venmere

5P£CIHL ESI A { Derns = Yorow /elvs.e 521045

TASK NO. TASK TITLE
sussecT _O7eensmensn  Lnrrergm Mnirsss SHEET No. 27 _oF 6O
INSYE  Zyeor Loz FILE NO. oz
-/ o /oo
REV. NO. © oy _£E. pare 72 cuo. sy LU pare 3/22 [
[eooe , D ean ) .
B2, 1739 L 177. 826/
Z.A75__$' L______ ___.___t__________ z —J'_//j 1
ZT8szp", 1 T 1
|
7%" [ 24L0" Lie
1 . ]
30 -
Ferow | fezn h e Ar ,9r"- Too.
Decg | 2.0 /17 .625 32,298 .75 3,863,737.77 12 6563
fBwes | floTsT| 77,375 1, 102 44 /97,554, b2 27) 287
fB Frud 10:0 96,5 65,0 &/,702 .20 0.2038
Teracs | 2310937 34,306./9 |4 055, M%.09 3041288
7/ = 24 306 .19 = [17.8527  m,
27 . 0757
¢
T = 30&.128% + 4,055 A507 = /2, 42014
44 —(17.8521)" (29 1.0737)
Form-JVE~2

FM-91-~A-002



GULF INTERSTATE ENGINEERING COMPANY MICHAEL BAKER, JR., INC.

A Jowt Veneure

TASK NO. 52 task e vz Lesign 7 Llerans - Tokor Kivee Pewge
SUBJECT _ OTeengThinep  Lmrrensr /[ HrLrsrs SHEET NO. 40 or LO
A/‘/ﬁ ) 5 Zwrvr  Liors FILE NO. &07

REV. NO. ° oy A€ pare i CHKD. BY —Z=__paATE 8/re/bz

Jerrion | Heen z Az Az* Loy

Decx. | 270-0 /80.0 48,6c0 .00 | & 149,000.00 | | L& 7 50000

BermtL| /0.54 30.0 3/6.907 9,992.21 41,7118

,Ba,..*z 10.5469 270.0 2, 847.663 | 768,8¢%0/ 4.708

Torae |211,0938 51,764 .07 | 7,527,36/.2 | 1687, 58592

7 - BlL1407 = /77.82 ™
Za1.0938

T = /L81,583.92 +9, 521,32l _ Ze07,937 .71 om0
2
- (177.82¢1) (221 . 073 8

Form-JVE-2
FM-91~A-002



GULF INTERSTATE ENGINEERING COMPANY MICHAEL BAKER, JR., INC.

A Joint Yonturs

TASK NO. 52 TASK TITLE Derany Lesysn ¢ Llrane =)o fouee ﬁ/@fl‘q’is

SUBJECT __ O TLENSTHENED ﬂ/zﬁ’ﬁ‘/fﬁ'é/’l atrsis SHEET NO. 4] o GO
Moy _or Znerrin _or S ToorriEn L0P1288/T e wo. COZ

REV. NO. ® sy %€ oare 5296 cHKD. BY —ZY_ pate 275 5

[Tooiriep  Lrisrnragr ¢ ( AT THE  OIEPHCAGT 5«@5)

't o~
SOk (L5 M g — = %
% il T - T —%
| " | s
) oy NS
Verl s~y A T S .y
da -'~%;(IZ 1 } g" L
S
| =5y x 1z !
90” /ZO// /20” '][/501
360"
Perion ﬁﬁ&ﬁ 7/ ,qy 14)"'1 Io
B | sase| /32,9055 | 47,555,545 6,551, 31811 | 287744 .5
Wes "5 4.5 210 .2 3,048 615 | olb .2l
/,Z:% 5.0 ©.315 3,375 [.266 5.0l
Torae 2881 49,567,109 | 65LZ,397,108 | 288, 165,83
— 49,561, 1709 - 126 54 .
= 294 ,8437
_Z;, = 388,716583 * 65683708 = 128 (70.12 m©
z
- (125.54)(3%4.8437) ;
£ = = 79,910.9% ™
™P
3
= = P& 2 i
Bo1Tom

Form-JVE-2
FM-91-A-002



GULF INTERSTATE ENGINEERING COMPANY MICHAEL BAKER, JR., INC.

A Joint Veatura

TASK NO. 52 TASK TITLE 5/::"5/4 < ._DES/GN f/ ﬂf/z//cé - %/zcw 5&2’5 56/{)(;5
SUBJECT 57'@5/\/677/,42:/1/5_0 .p/ﬂf)epr’-//?/ﬁldf ﬁ/\/ﬂé}/\f:/é SHEET NO. 42 OF éO

Morgzn 7 OF Ineens oF Fopreep Duf/elsr)  me wo. GoZ
REV. NO. o BY -EU DATE 5425:/52 CHKD. BY ZE DATE ) 33/52.

Mooiriep Damieascrr s (ﬂf CENTEE oF ,0/#/‘/}'50?4/\7)

. , |
| p— T |
L fere 7 ‘L 43" ’
' o na "
A e x /2 ) ! ,
| K87
727
T *L] ey
‘ - H :
90" s/por . tZo" sl
360" .
> v z 7
loerion //254 )’ // / /} '}/ -0
Dece| 27000| /28 . 626 | 20/28.75 | £%64,/36.47| /26563
FBwee| . 932| /2&. 375 dzd. 16 /82,825.74 | 29/ 2687
FB reawg| /0.00 /G E00 //98. 00 L, Boz 60 0. 7038
brbil 2,5 | /26,290 2760385 | 364,40683| 33/2.79/7
e |/ as /7445 804,226 530900\ /769 6675
ramy |
o, 30 /26,690 37767 L7 544,85 0,.0625
2| éo0 /06,69 &d/. 34 &8 652,62 O, /250
3| é.00 >¢.8%0 209 .34 7303,8) o./1250
4| 9.00 79.00 Z2¢/.60 753,00 04219
51 9.00 0.375 3.38 1.27 0.42(9
ToraL | 3¢3 cgf 47305,340| ¢, 780, #5051 | 53871
Form-JVE-2

FM-91-A~002



GULF INTERSTATE ENGINEERING COMPANY MICHAEL BAKER, JR., INC.

A Jouat Venowra

TASK NO. 52 TASK TITLE 5050% Jﬁ@// 7, ﬂffms - >a/zc’o,</ /(/pn:‘f f‘;'”ff
SUBJECT 57?5%&7/5”5& -ﬂ/ﬂfﬁ’fim ﬁ/yyﬁ[fé/ﬁ SHEET NO. 45 OF éO
Torzenr  oF Liegr oF /borrEp Larmesasrs FILE NO. 6072
3z . = // -
REV. NO. © BY _££ DATE _Z_/jgz CHKD. BY __...___EU DATE STASTC
305, _
7/ = £/, 3¢ = [30.30 .

J3é3.04

7 = 53877 + (04503 = G2/, 769 .47 w
— 363.04 (/50.30)2'

<3

Sop = G279 4T ' - sy5g s e
/9.59 s

5 = G2l w947 MY = 477/.83 w3

Sorrory /30. 30 IN

Secrion /f?o/’fff/ﬁﬁ OF 5(/57//s/¢ Los priessr
Lerer 70 N Conrensency /‘;t:ﬂcro'fé SaLyss ofF Joxon
Livee Lewse = fEroer = e .

7 = 387 744 w0 *

Yy

3, = 24,09/ in?
= 3732 w3

Borror

THEEEFORE I /5 CONSERVATIVE 7O USE THE EXISTING DBFAHERSIT
MortENT  oF Zneesd T CADETONA rrooes

Form—-JVE-2
FM-91-A-002



GULF INTERSTATE ENGINEERING COMPANY 5‘ MICHAEL BARER, JR. INC.
Py

Pecia Design ¥ Derans

mekno. D2  rasxtme _Jokon Cwer Bewge
Syrrm. /750 ur é 8UBJECT TrRENGTHENED LR rPHCAL M SHEET NO. _;‘#_SE@Q
lj AwaLrsis /Tooreren é EOMETRY FILE NO. &LoZ

REV. NO. ° sy ££ pare M&:uxn. ev—=< pate 3= %Z‘

i 72"

1

24

| e

72
[20.89

22.78"

37225

6

b3
S N
M
X
b
305 30.5° 566" ! £6* L5 &6r0” 25.5"
| ' ?‘25 = |
\%cﬂm/ %/’6{’7‘/55 ECrron /Roperrres, @ |
x V) ENTER o <
YA ~ )
Lt ARG Lo €crron Wesr
GIROER GIROER

LIOLVEIED. DIARHERGHT /T (TR & |




GULF INTERSTATE ENGINEERING COMPANY 5 MICHAEL BAKER, JR., INC.
A Jowt Verture

52 C{F‘foﬁc @fﬁ/éﬁ’ / 057"7/’—5 - >"/’Q’/ Arec 5‘7"‘9:?'5

TASK NO. TASK TITLE
SUBJECT 57:65/«/957//5«/50 g//r‘/’#’f/]é/’i /7/%%7’9/5 SHEET NO. 45 or 6O
IErs  Zweer  Darg FILE NO. 60z

Fz r o Sz
REV. NO. ° sy _ X< bate %CHKD. By — =Y pate 3/z '—,/’—“'

T H - Crens

Ex, z& , =9-E3
ALPK, 28,, ©.5£E-G

/\/0ij zé ,, O, 5
JEMS, 28 ,, 7 324 E-7

N D - Cﬁﬁo&

5/ 4/// 11/ / ) /
b, 44
7,63, ,,/,/

~. E - Carp5

A. Berm Ecements e -

/ol , /80Z , 1865,
/Boz , /803 , BeS , , , , , , %8, 6,37
BO3, 1804 4 /865 , , , , , ,28, 6, 357

/Bod , Msos , /65, , , , , , 28, 6,37
/805 , seo6 , /PES, 5 , 28, 6,37
e /606) /607 / /fég, 2 Y ) Z?J é,' 37

Form-JvE-2
FM-91-A-002



GULF INTERSTATE ENGINEERING COMPANY 5 MICHAEL BAKER, JR., INC.
A sown Vonewro

5. ' w f LIEras ~ frwee Loz
TASK NO. c TASK TITLE Seeins Lesssn ¥ Lermes = fore :
SUBJECT \?/7‘,65//97//&/50 0/#/’/,2,94/4 /%x;./,rs/s SHEET NO. % oF GO
SNerE  Tweor  Drrs FILE No. GLOZ
Hze/8 o S
REV. NO. °© 8y %€ pate 762 cHKD. BY — =Y pate 3/zz /22
/807, /808 , /s, ,, ,,,26,6 , 32

/608 , /BoF ,
/809 5 /870,
819 , /1P, 37
/8/3 , /18r ,
/6/5 , 18/6
B, £17
L7 /€7,
8k, /7,
/820 -4 ,
/Fed , /P25,
/£ 28 , 127, /T 33
@ /€31, /P32, 34

/¥ 33 , /&34 3

L3
&S /E35 ,  /£36 : %

/£37 , /€37 , -, 24

/29 /7;4’0 5 -, 33
o i

/840 32 5

1909

S [ ;

/fgz, [fa3 , | o, 33

/£44 , B4S , ., 35

/845, /Bs |
/&6, [Bar ,
/P47, /BLB ,
B, /829, |

. 649, B0, /8é5 ., ,, 20, ¢,

L
W
U

Form-JVE-2
FM-91-A-002



GULF INTERSTATE ENGINEERING COMPANY MICHAEL BAKER, JR., INC.

A Josat Venewro

@) L&
y) py - YO -0 .
TASK NO. 52 TASK TITLE :54750,% 055/4// ¥ L Jkon Fivr Lerse
SUBJECT O/ﬁ?él/z,vw/so Dsenener — AraLrss SHEET NoO. L7 o SO
%/5}(5 _ZVPUT 0/777? FILE NO. éOZ,
o 5/?;&2 /
REV. NO. BY LE DATE —~ 7~ CHKD. BY £ DATE 5/2 2/&z

@

g/ész , /870, /65,
/820 , /833

& /836, /€77
36

/87/ s /F37

Form-JVE-2
FM-91-A- 002



GULF INTERSTATE ENGINEERING COMPANY MICHAEL BAKER, JR., INC.

4 Joent Vontwrs

%JE = /Jokord f/ “, R
TASK NO. 52 TASK TITLE Srecme LDesign ks ok vee Loewgs

Oreengreneo — LIrmeagr  FAalrss SHEET NO. B or SO

/47/(/5}/§ Leor Ll FILE NO. GOZ.

3 ’
REV. NO. ° ey ££ st £Y_ pate 2/z2/22

SUBJECT

CHKD. BY

DATE

/850, /65/, t6es, , ., | ,%8,6 ,35
B85/ , /852, , 38
88> , /852, , 36
854 , /855,
/856 , /857,
/857 , /638, , 36
/824 , /6/3, , 33
/825 , /8/2 ,
828 ,rezo,
/829,/82/, , 33
/1647, /620,
/&40, 18/6,
/816 , 1805,

1903°

At 5 1017
/817 , 1606,
849 , 1842, :
/642 5 /8/8
/818 , /807, , &2
/8eo, /852, > 24
/&5, /845,
/845 , /870,
/863 , 1857,
/657 45 185/,
& 85/, 187/, /85 > o s 225;4754

Form-JVE-2
FM-91-A- 002



GULF INTERSTATE ENGINEERING COMPANY

MICHAEL BAKER, JR., INC.

A Joiat Vensure

SUBJECT 575£A/67//£/9’£D -0//7/%4674”7 67/7/?‘{ e, SHEET NO. ¢9 oF éDO
%/57/5 Luwer »06’7?? FILE NO. Loz
2 — foom /o
REV. NO. © 8y XL pate __ng cHkD. BY =Y patE &zz /s
Bears  (conr ’o)
1905, 1903, jBe5, ngjé}40
/1902, /90&,
/910 , /848,
8646 , 1911
/910 4, /995
/91, /906, , 40
/912 , /1913, ,35
/913, /94,
/914, 1912,
/9% 5 19/6 ,35
/913 , 1643, , 33
94, 1848,
/975 , /849) /665) . , 28 , 0,33
Form-JVE-2

FM-91-A-002



GULF INTERSTATE ENGINEERING COMPANY MICHAEL BAKER, JR., INC.

A Joent Ventura

TASK NO. 5& TASK TITLE 595(49& ﬁfﬁ"éﬁl ‘?[DEEWLS‘ 7::4/#50»\/ /G’EE 5{,.:,\;;,_4—:_
SUBJECT Sreensmeneo Lsrmessr _Sonerss sHEET No. _ 29 oF GO
/q/(/ﬁ?/§ Zweor  Lars FILE NO. LO2.

3
REV. NO. © BY LE DATE féz cHkD. BY — Y _paTE 5/‘?2/52
B, FLatE ELEMENTS

8oz , /1807, 18/2, /6/2, , 5 ] 58, 7 ,39
/803, /802 , /813 , /6/2 o l
: i
/604, /802, 15/, /8/5 , % »37
/805 , /Bod , /8/5 , 1816 , 38
/806 , 18054 /816, 18/7
/074 806, /875 /E/F
1808, 18075 /&/8, 1817, , 36
1809 5 /808, /819, /82D , , 37
/6/0 , /809, s820, 182/,
8l 180, 182/, /B2, 5 27
1829, 183, 18/2 , 1623, )
/B/E 5 1825, /826, 6/5,
183) , 32, /824, /623, L
@& 2 /622 , /870, /672, /624 , |
/833 , B34, (526, /8625, R 4
@ /837, /640, f8se, 1634, A
< i "
@ J’/&fz, /843, 835, /8/5, > 38
/828 | /820, /8/9, /627, , 39
/82/ , 1829, /830, /822, |
/835 , /836, /628, /627,
@ o /%% 187/, /6873, /628,
s 27

/837 , /626, f8%e, 1629, , ., , 28,7
® /06 , /815, /832, fA3d, , , , ,2,7 328
7

v @ /819 4 18/8 , 1835, /835, , , ., 29, . 38
Form-JVE-2
FM-91-~A-002



GULF INTERSTATE ENGINEERING COMPANY MICHAEL BAKER, JR., INC.

A Jowmt Venesr

s2 Derss=Torar Klviee Loy
TASK NO. TASK TITLE Dezerpe Lesign 7 Demes o Llorye
SUBJECT 6735%47‘//6-‘//60 N Aracrsrs SHEET NO. 5/ or &O

ANEYE  Zueer  Lars FILE No. oz

Z 2 g bl

REV. NO. © v %% pare f%ﬁ: cHkD. BY — =Y paTE 2252

® rer,m833,m25,/872, , ,  , , @6

2@ /87, 1837,/829 ,/873, , 5, 28,7, 39

Form-JVE-2
FM-91-A-002



QULF INTERSTATE ENGINEERING COMPANY MICHAEL BAKER, JR., INC.

A Jowat Veatwro

\{Pfé/ﬂ(, &5/4// 7 / .0[,7/(_5 - ?Z/&V/ /6’5,6 5,5@; &

TASK NO. 52 TASK TITLE
SUBJECT Creegrnenes  LNAPnERGH  SIMNALYBIS SHEET NO. 52 or 60O
ANETS  Zwper Lz FILE NO o7
5/ 82 . — - /,

REV. NO. °© v _Z2£€ _ oate ik cHkp. BY — =Y pate 3/z2/82

/649, 645, /870, 183/, ) s 5 R 28, 7 , 37

/65, BLe , /1824 , /870 , R

/826 , /877, /840, /837, , 38

|
|

/849, 1650, /843, 1642, , 38

1650, 185/, 87/, /835, 5 37

s, 1852, /838, /B, ;

/BS3 , /1854, /845 , I

/857, /1858, /852, /85/,

/859 , /860, /654 , /853,

/060 , 186/, /855, 1654

ez , 1863, 857, /856,

i
/8é3, /864, /858, /857, , , , s ze , 7 , 39
Form-JVE-2

FM-91~A~002



TASK NO.

SUBJECT

GULF INTERSTATE ENGINEERING COMPANY

52

TASK TITLE

ﬁ:é’ix/ér/f//fo N

MICHAEL BAKER, JR., INC.

5&5649( ﬂésxg/v £ lﬂfﬁ/as - 7;4/ /61@: &mg

Ao SHEET NO.

53 o 52

ANETE Taper (s

&oZ

REV. NO.

=4

Ve2le
BY _<C  pate a S chkp. BY —2Y

/9 04-
/905

!

/903 ,
/906 .,
/908 ,
/906 ,
/970,
/848 ,
/911
/909
/847
/645}
/849
/650 ,
/46
/B854
/821,
/B56

/905,
/903,
/906,
/907 ,
/905,
1909 ,
/948,
/970,
1648,
/711
Be6
1847 ,
18F8
1649 ,
1895
1855
1850

857,

/90!,
1817
/902
/818 ,
/94 |
/842 ,
/1840,
/84T,
/849 ,
849
[iz
/913,
/914,
/915 ,
9712 ,
192
/916,
851,

816,
/90 y
817
/90z ,
/840 ,
/907 ,
1847 ,
1847
/849 ,
84z ,
1915
19 1%
915 s
/976
/912
8¢5
/816
19/6

)

5/ oz /’é pd

Form-JVE-2
FM-91-A-002



GULF INTERSTATE ENGINEERING COMPANY 5 MICHAEL BAKER, JR., INC.
A Jouat Ventum

24 - or Gy 5/6.1&;5
TASK NO. 52 TASK TITLE Seecmne Design ¥ Derms = Joror Live ;
SUBJECT _ OTEENGTIENED Lrmpmesars e ysis SHEET No. 54 or O
/47/{,/5 7/5 _Z/:/Pﬂf &f/';;? FILE NO. é)O Z
>
REV. NO. © ey <c DATE /32/*42 chkp. By —ZY__pate 3/ez/52

X Covmen  MNopes (\7'— C,qﬁo)

/9r2
UX,,, 10, /02 /80l [Bot, /815 , BBT , /8% , 86/, By 857, /644

or
oz
EOTX
EoTT

EorzZ

/9/¢

UK, ,, 10, 202 1808, /811, 1852, Be, /863, /862, /850, 2, /617

9Y
Uz

Forx
Corr

FTZ

Form-JVE-2
FM-91-A- 002



TASK NO.

SUBJECT

QULF INTERSTATE ENGINEERING COMPANY

A Josat Veneers

52 TASK TITLE

MICHAEL BAKER, JR., INC.

Srecrre Design FOerns™ Voo Livee Leoge

:ftef,«@r//fﬂfa

Lsrnessrs fmirss

SN rs  Zweer  Drrs

o gy _X£

REV. NO.

Fee ez
DATE 7/ CHKD. BY

EU

DATE

SHEET NO.

FILE NO.

55 of &0
6OZ

3/22 (6=

_ﬂ_ EEMOVE, FLooE  PEAM (/02,/ - Zoz/) FEom

Inseey  THE

BoTH IMODELS

W Aave  FeonT

Follow/ /NG CAED

THE WRVE  FLoNT Wrriest

Nobe4 /o2 € ZoZ/

( 7 P}

1SAN 1

i

FRh

/0\'}. 1OJiM NN 10

22 0,2000,e1

27,1021,2021,602,603,=1
=9

35,1042,20U2,e

36,10485,2045,=1

39,1054,2054,01
00'106302063,-1

i g |
48,1072,2072, %
47,1078,2078p =1

U A 40842 0815003y 40l ———

51,1090,2090,=1
53,1096,2096,=1

:L (:A: 24 02 4

Wigue

‘5'5;\!!—1"1

56,1099,2099, =}
5701!11;2111.303.304"1

:n tqqn aqcu 1

60 11!7;21170'1
63,1126521264 21

Aéul!.naaveizav‘!

67,1181,2141,204,205,=1
6B,11481,2141,e1

’h _!

/NOPR
END

/60/)

DEFOKE
BEGNS AT

-4

Form-JVE-2
FM-91-A-002



GULF INTERSTATE ENGINEERING COMPANY MICHAEL BAKER, JR.. INC.

A Jomat Veaturs

TASK NO. Sz TASK TITLE 5"&0& 055/4/*/ f( -04—‘75/45 - 7a/m»~' ﬁffz (;
SUBJECT 55&:—'%47&'5/&/50 O/ﬁ’ﬁf/fﬁé/*'/ 67/&//%7’5/5 SHEET NO. Bl of 6Q
NEYE  Lumer  Drrs FILE NO. 602
3o L
REV. NO. © sy L€ oate 7% cuko. By —EY_pate Fee/Ez
X . Lwe Lowo ( P~ C%eos)
/07, Z) O.041| 4 260
zol , 2, 0.0176 , 294
-1
Form-JVE-2

FM-91-A-002



S A et e A i e et i e

QULF INTERSTATE ENGINEERING COMPANY MICHAEL BAKER, JR., INC.

A Joszt Vorwera

spec/al DEsIGN & LJE741L5
TASK NO. o2 TASK TITLE )9(0/\/ )?/t/f.e 5@/@6}5

STEEN G THENED DUPHEAGH  sweervo. 57 o <O

SUBJECT
tod

ANALYS/S = Live loao Dsresvrron Facrof e wo. aeys
REV. NO. e BY _ &Y pate 3/722cuxp. By —LE_ patE 3/23/82

Lane (oap Disreisvron Facroe =

Erree 70 Sruoy oF FIPE Facemenr oN Nesr FIPEway oF TuE
Skorw Evee Bewse” ssis -8 mev £-25

DF = 070 (cane Loan) Disresgurion zoe ONE TEUCK (/,_ s-2)

/
“V/FOEM LoD = 640 &/L; - 55000 L3% FOB MOMENT
Z-?éoao FOE SHEQE
AAsyTO-77 425 @)
Immer
- _50
L+/25
.Z4/0 =52 - og3s 2= 949%
&0 #/25
50y = —22 = O/24 == 1.3 %
20 320 +/25
UsSE [ = /0%

Form-JVE-2
FM-91~A-002




QULF INTERSTATE ENGINEERING COMPANY 5 MICHAEL BAKER, JR., INC.
4 spint Vontsra

Specral DEsiGn £ LEras
TASK NO. 5 Z TASK TITLE %’ZON Eee BL/o6 2

sunseer _STEEN G THENED DK PHEAGM sweer no. 2D ¢ CO
ANALY S/S = Lie Logp o G/2025  eue vo. 6o
REV. NO. O ey _EY__ pate # 2z chxo. By AE_ oate 3/>3/82

LIVE LO4D

Fusr Girepee LosD

WV = A/O(O-.Mo)]x 0.70 = 0.g928 Klir 2 004/ %.m

Wesr Grecee [o4p °

o = [A/o (O.é40)_]w 0320 = o.2//2 _z/c,f: = Q0/74 z/é«//v.

Form-JVE-2
FM-91-A~002




QGULF INTERSTATE ENGINEERING COMPANY MICHAEL BAKER, JR., INC.

A Josmat Ventere

TASK NO. 52 TASK TITLE e Lesignt 7L kracs — Jekont e Bersz
SUBJECT 57,6’&/67/%«:’0 ﬂ/ﬁ/"//ﬁﬁ&ﬁ SHEET NO. 59 o 6O
AT ESS = Compumrre Ovrmur o575 e wo. ¢oz.

REV. NO. © By _<Z£__ pate Yezsz cHKkD. BY — Y patE 2/2/ &z

Crsorrs &

_Z/:/ GENERAL THE SBTKESSES THROUGHOUT — THE — LUAFHEL5™
FRE  Low, THE  rrakiar]  STEESS Cffs AEXT ,g»,%f;f)
occes  pr  Liemenr 17w A Vaive o=

7. 60 K5/ .

THE  Huowrale Sreess s ¢

. = o [h7" AFSHTD 1745 o

23000
O = [Jerrw oF  wes ()
Zy = Taresess oF wes ()
75 = Ol culhTED Comreessiore Doty Sreess (P ﬁ‘)
/N SLRMNGE
Vi
THEN b =7
y
z = % (FuEM/ﬁ//ED )
s
7£ = ZeZ Besry Ecemzor  JBI5-/5/4
/e
éw EEQUIEED = 72 @éZQj = O. 16 1
23000
75, FUurRMNISHED > £, Keouesn oK

Form-JVE-2
FM-91-A-007



CN3AL0FH  /ocee

QULF INTERS® ATE ENGINEERING COMPANY MICHAEL BAKER, JR., INC.

A Joiar Vontom

TASK NO. 5z TASK TITLE
sussect _ Jokon Kwer Bewge  HS5 ot /77 7613 sueer wo. &0 o (O

" /, WALYS/S (@A we #(44eD) o
L MAXIMUM STRESS (KS1) ORFHRAGT AR (@ /%) Qe O Lme +(lad) Litence wo. 602
REV. NO. o oy _£E  pare Y% cuko. oy —E9_pare 3//9/0=
#0/ 2502, Spe €2 462 769 b0 Ly ._
1 1
g Q ﬁ
¥ :
2 . ¥
N , '
i S 1812 283 ‘ar9 20 82/ az2
ok
X , [- ro;
" f S
/.: é ;\
I . s L))
8  ss23 -2 / f?f/ 7 029 lgso & 9
Bre D
4
A b3
ot = T ke
I o
. i
b
l'\. !‘
A N
S /85/ 2
I Bda VYD §
o
N
~
857 858
B54
i /53
E u 259 860 1063 1864
205" w0L5" &/.0” e 23.5”




APPENDIX D

RESULTS OF PSI COMPUTER
STUDY OF BOLT HOLE
CONFIGURATIONS



GULF

INTERSTATE ENGINEERING COMPANY MICHAEL BAKER, JR., INC.

A Joiat Venturs

TASK TITLE SFe_Lam Pl(’LLxdi bas\m- \KJ\@Q fi?/c.a !_Qr_“

TASK NO. ___ 9L
SUBJECT (e cnicAL Ceveeeus sHEET NO. DA -
As o4 Me 2415 FILE NO. bl |
REV. NO. 2 BY ‘<3H DATE Q\‘lo—S?_ CHKD. BY W DATE R A
3’/4. " %
- 7
e -
)
— et o~
2 =
21
Jo
XL% — X
- = 7+ el -
| 7.5" |
r >|
qross secbiow  F A / (3.575 X 0.75>
L =4 ,
= RO f S
Form-JVE-2

FM-91-A- 007



O
C? TacK 6.3
‘2- AS L& MNP 3L,1D
q.2\. 92 HOLE IN FLANGE ON YUKOGN BRIDGE
KM
S s UNDEFORMED GCEOMETRY PLOT
8 -
Q
O
U;q
[as)
(o]
U)l\"
:
a
N
(en]
=) i
U";.
S NI N N N 1
= D N N N N N N W W
S N N N O W W W
LN N W W
S N N N W W W
N N A W W W
o AN W
< NN W
7 A
N\
| v v, WA ¥ \\\\\\\\\\\\\\\\‘\ ‘\ \ \_l
[an]
O
1§00  -G.00  -2.00  0.00 2700 ’ 10. 00 12.00

00 6.00 8. 00

14.00



(e}
9 _Tr-.',sf‘
D1 Az a e
o e b e HOLE IN FLANGE ON YUKON BRIDCE
(aw)
| DEFORMED GEOMETRY PLOTI(NTS)
(]
(6]
0)-.
(e}
(]
0
>
a
S
[an]
(]
U’;-
O
o N N ST SN YW TrvTe T
] NV W O o o
NN N N Y\ Y VY
N N W AN LN VL LY A T
S U WA A N O VN LN ALY L S
TN SS LSOV i
o "N LRI 1
< SN\ T\V\“T\“‘\‘\W\—\‘_V - -]l
T T S RO O R WVIALY T
3
L6.00 -U.00 -2.00 0.00 2.00 u. 00 6.00 8.00 10.00 12.00

4.



HOLE IN FLANGE ON YUKON BRIDGE
SIGMAX STRESS CONTOURS

CONTOURS REQUESTED

ToOoOMmMmoomdDNXKXK X LAMNXDPOX+DO

. 10787E+01
.15711E+01
. 20636E+01
. 25560E+01
. 30UBUE+O1
. 35U08E+01
L U0333E+01
LUS257E+01
.50182E+01
.95106E+01
.60030E+01
.6U855E+01
.698738E+01
. TUB03E+01
. 19728E+01
. BUBS2E+01
. 89576E+01
. 9U501E+01
. 98U25E+01
. 10U35E+02

sk 6.3

AS G& M@ 3613
9.21.8%
KM

D:" :: s



pb HOLE IN FLANGE ON YUKON BRIDGE

oIGMAX STRESS CONTOURS

-0.060

0.00 0.80 1.60 2.uQ 3 20 u.00 L. 80 5.60 6.u0 7.20



HOLE IN FLANGE ON YUKON BRIDGE
SIGMAY STRESS CONTOURS

CONTOURS REGUESTED
. 90958E+00
. 963905E£+00
. 10285E+01
. 10880E+01
114 7UE+Q]1
. 12068E+01
. 12664E+01
. 13258E+01
. 13853E+01 T.K o3
., 1uduB8E+01 As o4 AP 2a §
. 150U2E+01 12}":"-
. 15637E+01 Sl 53
. 16232E+01
. 16826E+01
L 17U21E+01
. 18016E+01
. 18610E+01
. 19205E+01
. 19800E+01
. 2039UE+0!

DL s

To Mmoo mDXEX KNPSO X+ DO



Ta b 42

bS LA AP 2

q.2v-82
KM

2T L s

AN

HOLE IN FLANGE ON YUKON BRIDGE
SIGMAY STRESS CONTOURS




ToOoMMoOooOomDNXKXKELXNX DO X+ DO

HOLE IN FLANGE ON YUKON BRIDGE
TAUXY STRESS CONTOURS

CONTOURS REQUESTED
L 27222E+01
.25787E+01
. 2U351E+01
. 22916E+01
.21UBO0E+01
. 200U5E+01
. 18610E+01
. 1717UE+QO!
. 15739E+01
. 1U303E+01
. 12868E+01
. 11U33E+01
.99973E+00
.85618E+00
. 7126UE+00
.56910E+00
. U2556E+00
. 28202E+00
. 138UBE+00
.50575E-02

s

\c\:;f(( o 3

AS s M2 3(1.S
q 2\ 82

KIT M

LR 3



HOLE IN FLANGE ON YUKON BRIDGE
TAUXY STRESS CONTOURS




HOLE IN FLANGE ON YUKON BRIDGE
oIGMARI STRESS CONTOURS

CONTOURS REQUESTED

TomMmmooodDX KX <XKNXDPOEX+D>O

. 13US52E+01
. 18285E+01
.23118E+01
.27951E+01
. 3278U4E+01
.37617E+01
LU2USI1E+01
U4728UE+01
.52117E+01
. 56950E+01
.B61783E+01
.66616E+01
. 7T1UUSE+01
. 16282E+01
.B81115E+01
.8538UQE+01
.90782E+01
.95615E+01
. 100USE+02
. 10528E+02

las® 5.2

4.21-82
K™
T e ot R



-
[
[
!
|
|
I
|
|
I
|
I
|
' [
|
|
Lﬂ& |,
Ny l
|
[
g . |
| !
!
N N N N U |
80 0.00 0.80 1. 60 2.u0 3. 20 u.00 u. 80 5.60 6.U0 7.20

“iHOLE IN FLANGE ON YUKON BRIJGE

' SIGMAL STRESS CONTOURS

X-AX1S



ToTMmmoomDXEHX LXNX DS X+ DO

HOLE IN FLANGE ON YUKON BRIDGE
SIGMAZ STRESS CONTOURS

CONTOURS REQUESTED
.177501E-01
. 17600E+00
. 27U50E+00
. 37299E+00
LU714SE+0QO0
. 56999E+00
.668UQE+00
. 16683E+00
. 865UBE+00
. 96398E+00 K
. 10625E+01 AS 6k MP 3615
.11610E+01 4.21-82
. 125985E+01 K
. 13580E+01 o et 0
. 1US5B65E+01
. 15550E+01
. 16535E+01
. 17520E+01
. 18505E+01
. 19U90E+01



HOLE IN FLANGE ON YUKON BRIDGE
OIGMAZ STRESS CONTOURS

" 80 1.60 2.u0 320 u. 00 4. 80 5. 60 6.U0 7.



APPENDIX E

CALCULATION SHEETS

ANALYSIS OF PIPELINE
FATIGUE



Perrd K§ Wl 250 52

GULF INTERSTATE ENGINEERING COMPANY 5 MICHAEL BAKER, JR., INC.
A Jount Venture

I
TASK TITLE SZ2cme ,Dz-:s/éfv/d Lerys = Yoo vee o

TASK NO. S
svssect _Code  EUPE [imE~ FaTicnE AWacySS sueer o, EL b 13
/4A/§}/é //J‘I;DC’:T f/j;;g FILE NO. 60()

6‘/ J -
REV. NO. o By _ =Y pate ﬁﬁ’[@cuxo. By KT pate . -21.82

o JHE INFLUENCE LINE LESULTS FEONM THE ConprEdS
h

y/ 4 e >
ey ROCZ/CEBSE coviumeED w mE Erpy oF Firs
FracEmenr ov MWesr Fosway oF e focon ShEc

Ewoce ! EErorT, WS (BED T OETAN TYE  SHUTIOSL
tocariorns o Ll (TRuce) Fedls MErrs ALoNG zee

ELIDEE .

0 WO TEUCES WECE USED As SYonIN NEXKT Fo,

e ZZ/E FOLLOWING COMFPLTEL IRDELS WELE (SED
FATIGUE L. () DL +LL+T (@ /5, 3%, 67 sSmuve)
2) LL41 (@ ¥, 3% 57 Sme)

FATIGUEZ. 2L +T (@ 2%, 47, & Sms)

FATIGUE A,  LL+T (@ 1% Sew)

f\w,)o'{( — FAT\GUE ﬂ-A O/\b USQ/.Q “'ﬂ c'{,\cgk' \(—(_g,-_\l'l; J("cf‘
A\'\Ttrno{u—'_ 6 . Foun£ \A—c{' cv;.'\’\.co«(

Form-JVE-2
FM-91-A-002



GULF INTERSTATE ENGINEERING COMPANY MICHAEL BAKER, JR., INC.

A Jpsat Yenpsre

TASK NO. 572 TASK TITLE SPECIAL bESIAO € etaiig ’\(JKOQ Ru/ac e&basf
SUBJECT CF\.S PIPQ Lmlg - 7‘—;‘.\1‘1 6 UE Ar\) ALYSIS SHEET NO. F2  F .3
P
I RUCLK L—ac.A‘T"DA) FILE NO. Boo
REV. NO. O By _KIM  pate 122 82 cukp. BY _XTHM patE 1.25-82

VZ b l | ‘ [ b g2
; ' 307 Out to Out fi-)‘

30%-0" /?ood,y@
Deck Plote Fb3.

Flaor Beoms
1507 ¢k

Existin
Ol/ L e

,, = = :
\ 0 F/e )
I \\J// . ﬁ Bczcr:'s @ Tl / 3’5";”
ST 8 ==-=E~:E-=d_._ ==l Sl
l F 9 b d7 |} Il/f/l
O et L > O ?% _
el / O// /o/p/lhe MCT

™
o
bt
=8
e /;/:ib'
J\J \J T
J
1
W

Foeiine Swcner yd / / ‘ Supoorts @ #5:0°cz
Sar Gind ‘ »
_f:; }"’_;‘:__T_ Catwath /s Continuous For
#) . vy
Strut ot eack Fpeline full Lergtts of tricge (2rr)
Er~acket Suzpret ! 3207 041" 3-0"
@507k (piox) )
- 1@/ 5"
,L 274"

TYPICAL  SECTION AT QI € GA4S
PIPELINE SUPPORT

2" I’(S'204_4 {RucKs

F;g SCHEME—_ A

Mo:lwq JQOAJ.S ‘ycr ;\.\)5‘{5 oS S\v\nwm oA "L\‘x'

o

F4 —(’c o

Form-JVE-2

FM-Q1~-A-N:

o



GULF INTERSTATE ENGINEERING COMPANY MICHAEL BAKER, JR., INC.

A Joat Venesro

TASK NO. e TASK TITLE SP&cmc ﬁfsxe;u/d.pfmxcs- teor Eee Bers=
SUBJECT @ & FEE Lime — FATASUE INALYS /S sHEET NO. £33 of 13
TEUCk  LOCLT/ON, FILE NO. 00

™

REV. NO. O By _ =< patE MZCHKD. BY -X=M___pate _A-2'8

B/=0o"

e AR, e o e e e e e e e e 2 a e B - I

3
|

e & Roadway

e — N l

New 48" Dia. Gas Pipe

New 8§ Thick
Insulation

¢ Pips

‘. /.
FL S]] \

New 14 x 74 / L__m__:J

4 I)

N—-

Existing Sfru#-—/ l—Ncw W14 Beam

Saction 8 Pipeline Sugpert Bracket Section 5' From Abu¢ment

TYPICAL SECTION SHOWING GAS LINE SUPPORT
e m
0 Iy [}

2 = #5-4? Y ZE’(/C'A’,S

\‘OK SCHE’.ME B
Nodol  feads  for AuEYS  ay shown on SMe Fa &L 7

Form-JVE-2
FM-91-A-0:




SFAN {

g QULF INTERSTATE ENGINEERING COMPANY 5 MICHAEL BARER, JA., INC
A Brazt Vomorn

TABK VITLE Srecrae Lesign & Derans - Ywow Ler Bewrs £

TASK NO. 52
a BUBJECT 6}5 /QPEC/NE -— FAI’/GI/E A’\/ALZ 5/S _ SHEET NO. F4‘ o‘F’ |3
ING ANSYS _INPUT  DATA fue o 500
N Rev.no. @ sy _EU nnsfé}[l@cuko‘ oy KIM pare A 2192
5226
[ 6476 ¢ 584775+ 5226.25/f = 1BE22A
2. 61083+ 6/60.38 + 5632.94/4 = /36575
' 72/(/5 /7: 32'(/555/.95/901
i )
e l{f 4368.62"7"
|
WA 50/(520&6) = O./54
206P afél’ 2P . ONP v 225P ok v
) & N l 3 l._u____._L };____,__.4 /’/“” = Lwes x M,
4 NI R
S ¢ | S Mecor = 9657.48 "%
= -
45’ /o i 32’
| -, ' .
; z 3 ¢ 5 [ ? 8 l 9i s0 V i res /5 5y 3 76 14 /8 9 z0
Voo 8 |
(H207) |8
‘: ]



QULF INTERSTATE ENGINEERING COMPANY QHCHAEL BAKER, JR., 11'C.
SPAN 2 9

TASK NO. 52 TASK TLE SREcue [Eson g s -Yrow Sve e Bewse
suBsECT _ (245 FIPEC/iNE — faricue ANALYS/S _ swet wo. FS & 3
-/
IR L ANsYs  mwAuT DATA __rueno _ X0O
// \\\\ REV. NO. O ey _EU oneflféé oo, oy ST pae 20 B2
e P P % -
- /) | z2'L7 | /4’ |
/ \

] I

L 19/2.61 £1922.90+ 19/5. D[4 = 43/6.q2

42 USE A 2 929 + /920.8 ¢ /3’?6.5// = £323,93

'
, bete

Moor = (h0925)(22)(4323.92 /r00]

A

7/
My = 157308

028 P /.//( f”” O04P w= L.25F eo.k &
' & .
g 3§ §
l 2.5’ 29,12 &5
4 5 6 8 9 10

63.50°
(65¢2. 00%)

Z= 2/298




SPAN 3

S&.65

55248

GULF INTERSTATE ENGINEERING COMP% MICHAEL BAKER, JR., IN:
2 toemt Vewpmrs

TASK TLE S22cia Desion g Derens =Yoron Rvee Beivse
svssect Cas Fpec/mnE ~ FariadE Anacyers serno. £ & oF 13

ANSYS AT LAA feno _ (FOO
REV. NO. O v _EY _ onre 7252 cuko. oy KT pare 12V B2

TASK NO. 52

L 5¢5 4 643.43 ¢ 55.88/4 = /223./0

P P 7
4 I= 5o/é/o#/zs) = 0.0935
7' ~ 42-
/ 17513
//tbﬂ.r = 40735232)(/223./0_ /00
Moy = d2297 7
app PP Téi’ a70P [,/7/9 = 225 P omw
—] . — —_
/5.6 i1, 7' /58°
+5’
b 8 9 ”
| BOE’ 205"
T Grr)
N
M
872 50" Tn

(0482.00%) -



SPAN 4

QULF INTERSTATE ENGINEERING COMP% MICHAEL BAKER, JR.. I'IC.
2 oot Voniwe

vaek T Seecu Desisn g Derans =Ko £jvee Bowse

TASK NO. 5z
SUBJECT S A5 p/PEﬁ//VE - /'::47'/§t/£ /7/‘/‘L}’5/$___ SHEET NO. F? »p:E \3
ANsys INAYT. _DATA creno  FoO
REY. NO. O oy _EU_ pare YFezcukp. oy T pe 22181
/--155
‘\ L 153.65 # 159.66 = 152j8f0 = 346.76
' 2. /58 4 [5£.32 F /52./7/4 = 347,36
< |P |P Fh
- 7’ 7’ /14’ |
2) N T M
P P |/34«
% &
rzsP /»/;P ‘a,aaP TmP = Z2SP ok &
=~ B
3 & S
% . Py
L zas .25, 7' |, 5" |
4 5 6 7 8 9 /0
)
0
N
/283.50’ |
(/5402 00" &:



SPAN 5

! QULF INTERSTATE ENGINEERING COMPANY 5 MICHAEL BARER, JR., INC
A £oect Vomamn

vask Te Snecue Lesiand Leaies ~YMuow Free B2/06E

LINE /=3 de

SHEELT NO. ___FB i_‘S
FLe no. _ FOO

nnsg@ﬁécuxo.av KIM e 22182

(z0822.00%)

e
/ TASK NO. 52
’ sussEcT _ s /7
P P e ANSYys  INPYTT DATA
| 7 7'| /4 l - ysE REV. NO. o sy EU
) v v
l¢J-5a'>/’ 5P ta,mr’ 0.08P = 8.26F 0. v
8 & o
3 T3 %
! |
L zae’ 1. 2617, 40 |
& 4 8 9 /0
a8
Q
©~
_[6F3.50" 1y
N

l

L d2ée taz.io+ 4198 = 95.8/

2. d3.00 # 42.32 + ¢163fg = 95.73

Mysr = (hogosx 82)(95-5) //oa

11—

Moy = 3363



SPAN 6

BICHAEL BARER, JR., IN"

QULF INTERSTATE ENGINEERING COMP%
2 toe0t Vomvma

TABK NO. 52 Task Tine SeEca Desion S Deryes = Yukon Kver Bese
SUBJECT GAs Igpfé//‘/f - 547/6705 .4\/4(.}/5/6 SHEET NO. FR ) Q'F )

ANsYS NPYT LATA FLE NO. Fpo
O oy EU _ oate Z2b2cuo. sy ST ppre A:21-87

REV. NOC.

/0 -/ -/o o
/.
ANY  POSITION /7yl THIS LivaTs
P4 P P
1w i
v 1 ]
foaP LTOP) = 2.26 P esv
$ T
] o
—'l" =)= M asil
|-45°
6 7 8 9 /o 7/ /z
lw N
p0s.50"__| & DY
(eté¢s.00%) e ({;



SPAN 6

-/0

=0

ANY  POSITION RITHIN THIS LIMITS

as’

aal

= 225 P oiv

4

14

QULF INTERSTATE ENGINEERING COMPA% RUICHAEL BARER, JR., IN"
A ot Vot

TABK NO. 52 Task e Seacu Desion 8 Dermes = Yok on Kivee Bese
cvssecT _GAS FAPELINE = FATIGUE AALYSIS smerwo. FR_T 13

ANsYs WPIT DATA it wo. o0
O ey £U oaw fl?ézcuxo. oy _STM e 42182

REV. NO.

/803, 50’ l
(2/¢66.00%)

Za 5694

9 /0

D= 5//8



GULF INTERSTATE ENGINEERING COMPANY

52

MICHAEL BAKER, JR., INC.

A Joiat Vonture

TASK TITLE Specsoe ﬂfé/é//é/ ,DE,’Z/Q’;S- /%Z’aﬁ/ IP/VEB BE/&@::

TASK NO.
suBecT _Gas FIPELINE = FATISUE Anacys/s SHEET NO. F 10 of i3
L0EYS WP DLTE FILE NO. Soo

REV. NO. O ey _EYU  pate 752 cukp. By KTM pare 4.2 82

Corvcenrpereo Losp= £ Jlbpes

Sean 1 € &

P

S« Lrzg

—

=
28.¢c0o

Sran 2,3,4£ 6

F= 32x L0g35 = 24.99“

Sean L , 3 £ 5 Foe Kax. posiiie  promens @ /20 TH of Sran L
/006 , FV, -Z./4 ELmE ON  POCOS  ANODES

/OO?) /:y}—54¢/5

)OO 4 FY = BT.87

JOIZ o Fy g= B.92 80.////,//z¢ = T2o0z or &
e/ o /:,V 5“ 3.%50 SAME Cr Fooo's  MODES

j0ez 5 Fy = 2/.49

/63, Fy T /260

/O 623 )/ry , T 24,49

064 , 5, 6.65 7872//.0985 = 1zZ.00 Ok &
/zo g FY ., T /750 SAME ON 2000'S fIODES

a4 Q’EY9 - 52'47

72z, o, 8.05

26 5 Fy = 0.70 76’,73//.0735 = T72.00 Ok -

Form-JVE-2
FM-91~A-002



GULF INTERSTATE ENGINEERING COMPANY MICHAEL BAKER, JR., INC.

A Jowat Vaniure

TASK NO. o2 TASK TITLE SPEcme Lesiowd Derans = Ywow s Bers=

susiecT ___CAe FPELINE = Faryevs Asxacys/s  sueet no. FiLof 13
ANSYsS WA D474 FILE NO. Roo

REV. NO. S ey _EY pare U852, By KIM parg 22182

Span 2, 4 £ &

oz L, Fy o, T 8.76 Barge ON SOCO's NoPES

w03/, Fy - 38,84

/032 ,Fy , T 29.04

o6, Fy , T 2./0 W.73/r0p5 = 7200 ok
090 4, Fy ., = EF SamE oN 2000’5 NPLES

09, Fy 5, T 28,84
/092 , Fy , = 29,04

09, Py, = 200 TE.73//0925 = 72,00  c.ri
/30,y . T /.56 ZAnE ow zocc’s WNopss
r' —
B2, Fy ¢0. 52 Eo.le/ iyza = 720, ow ¥
Form-JVE-2

FM-91-A-002



GULF INTERSTATE ENGINEERING COMPANY MICHAEL BAKER, JR., INC.

A Joiat Vearuwro

TASK TITLE SPECIAL bES'éQ ;!.'bETAng— \(Uk{os) Q\-!uﬁ B(Rﬂ:aa
Line - Fatieve

ST@E EssE S

TASK NO. 52

susJECT _ GAS Plee SHEET NOo. T2 .t 3

RAwCE  of

FILE NO. 300

REV. NO. O By KIM pare 22282 cukp. gy KIM pate _1:25:82
Fﬂzo f"‘k LOM pUTEK OU TPUTS ‘. ( A\l\tf“" (‘..{:h\% ;}‘1" P. f\ ¢ [ whe T (3\['(:%.' ;/uv;:)

(\'l\t\'ﬂ- D‘ 59 la.u menls

From Totwewe 4 Farieue L (&rmcc.
Nede o
132 «1. 4" -\ 45 3 2"
123 + .50 -2.00 23.%50
134 + 14k -\ 24
V& 2 -2.15 + Lk 3.4
143 -2.1% + 1,23 350 @
144 -2.01 * 119 N
M ey m»sc o{ cdecssec
FroM Y ATUE 4 Taticue 2 Ranmce
E..\(‘}vr‘ ne
471 + 1,95 < - 079 st 2,74 %% 4
474 . O.L4& <017 0.8
475 « 0.87 -0.13 [ 1o
476 + 0.98 -0.%0 \22
. - MM(. R{‘iv( vom3¢ u‘? SJ(N.SSQJ (@ !\\ole \Z\\
Kst
C, - 2.74
Form-JVE-2

FM-91-A-002



GULF INTERSTATE ENGINEERING COMPANY MICHAEL BAKER, JR., INC.

A Jowst Vanture

TASK NO. 82 TASK TITLE Sfecue Lesion @ Jerun s = Yacar Evee Bews =

SUBJECT G2 FIPEL WE = FATIGUE ANAL Ys/s sHeeT No. F13 T 3
Eance OF Sresssfe FILE NO. E00

REV. NO. 2 BY _£ Y _ patE %%Z CHKD. BY __KTM _patg _9.21-82

F;Q&M (éMPﬂfé’&? 0”7/94/7_5 : ( A\"\brv\m“‘\ﬂ, b- Pl‘ec LL“(‘_S‘%{: t'iwcl}i \\
Mos, Liepe 4cErrenrs

Feors  FATIGUE f FATIGUEZ EANG =
Nope N |
9dz -z.z3” ro.82 z.06 "
9g 3 - Z.26 * O 63 2.09
24 - Z.o/ A O.75 2.76
g2z + /1O - /.85 3.25
g 3> AL - /&7 T35 <t
934 *+ [g5 — J&5 3. /0

Mo, e or Srercscs

feor FATIGUF] FATIGUE 2 EunG &

594 Qzz “ .64 e
596 Q.32 0. 85 /77

585 2.40 0.9/ 3.2/ -t
eod 0.95 Ozz )17

oo /VAX Farcee Linse oF Sreesses (@/Vo&f 7/5)

// _ £s/
C; = 3.3

Form-JVE-2
FM-91-A-002



e s 2 7
GULF INTERSTATE ENGINEERING COMPANY MICHAEL BAKER, JR., INC.

A Joiat Yentwra

TASK NO. o TASK TITLE S?g cdy Khees o Wi Tyweo T
SUBJECT IREATE LI LA S gk

Lo SHEET NO. _ D
BN L4 :

FILE NO. __ - t.
REV. NO. O

DATE 11932 cHkp. BY "2 paTE __A-21-81

i
b
¥

e ‘Cc,- VoL
U s
— 2K - A =
I_— I \“‘rx: & . 5'3) _ 25‘\?;‘)\4) o
L4
RS L o .
. : PR ST 2 _ ., =
W.{-’ 5{‘”} L - it . o R K = a2 T
PR (" ; .
RN in L frel }
-
o= ¢ \ !
. w " (/'D\.,
2 n 3BL T
? - e
. . l £ T
Vve o ,._,‘\ T .J\E(..f '\‘/ 3 /L/,\Jt LA-
e
H
= 7o / :A,L‘v Y 2ocepoene X PR v T
-~ Jow e ! = :\-
w2
Az, - (40w

o
&
[ans
s
w
&
(&

[ — €3
{“'”“ i_"‘ r‘{ w0, "'ufFvv"‘" ‘ ; u,\.;& \4‘cn£ ‘F = (57 \ ﬂ—-‘

o

{ @) -1

= P — 9 .
- wid 7 v 20 4= (5. 00 fec
(E1‘ ‘Fro... \DJ G CS :5 \{\_L;:._l_;.ﬁs )Vo“trra € Zschancj(w’ Char‘:s f’(e,(n” 6w¥fc (ﬁ(,s)

Form-JVE-2
FM-91-A-003%

(84



GULF INTERSTATE ENGINEERING COMPARY 5 MICHAEL BAKER, JR., INC.
A Joiat Ventwrs

’ 0
TASK NO. S TASK TITLE SPEUA\_ p!PELuJE besxm»\(uzoo Kuee @rz‘:,cx_

SUBJECT }IPG_L—)QE BES‘QQ eg\)lm SHEET NO. E’L u'l? +L
As 64 MP 3eLS FILE NO. 6l |
REV. NO. o BY KIM DATE ﬁ-lo-éz CHKD. BY KT DATE Lo By

vrﬁus , s\mpb SUPPor'LJ (_owi\‘Lt;ﬂS wy.i\(
A ke J

P(N‘Q]A_ - ‘Y/<tlut~:) c{cstf 4‘
broquemsy HooLodee b Ll L

o re
J

(_onjev’\ln.#'\s;t, .

1 con be shewn A Al b

Trequemey  equebin

) \,\“’o, aw:) r\um\-év‘
o{ IJL-A-\‘.Lrﬂzo Spemg w% l’“f\jas c:( tK‘lrf,Q(.w Sumoor'{'SJ “4’?‘ 'swxlamr.j«j

Mo:L. t$ ‘PQ- Servan o "{\r S SMJ[L Is\hfb Suefmr’lﬁj 59»9\.“

(,oﬁ't'\m; obuj S¢ om L:Lafm, uJ\(( jx.L‘A S\‘ml»\m r:su(‘l”f:

(lbedocdin 4 St Dpemes | T By Mo Hil  14)

AV\J \nc;‘cuc tw r:sl‘rm»{* SUVQ aS 'fe.i a’(’{bri(ﬂ LJ ‘*\VL F‘FQ'

SLee.S Weo uu Serve *“o wvmlveafe % ouen«w Sy S%»- S-'S.L'f(uw;

‘"L) “(’{ws , YaiSe ‘{’Q& 'FV“IUQ’V‘“ﬁ.

Co-«.lu;em ‘\ OSC ‘P’ciub-v:] o‘? .S';*r"_J Supfsa"l'ﬁﬁ LemHSBSCQ-‘

Form-JVE-2

- A _NANn



APPENDIX F

CALCULATION SHEETS

ANALYSIS OF EFFECTS OF
POSTULATED HOLE IN
THE PIPELINE



GULF INTERSTATE ENGINEERING COMPANY

MICHAEL BAKER, JR., INC.

A Joiat Venowre

P, (".
TASK NO. Sz TASK TITLE gPEuAL PnPF_\..uJa Bsszsd ~Yuro) Fu Ui ooe
SUBJECT “TTecvuiea Cmceaus SHEET NO. _C! A O
As L4 MP 3L1sS FILENO. L 1.1
REV. NO. 0 BY _XT™M _ pate 9-20-82% GHKD. BY DATE
EFFE_c:r ofF L’loL.E x_w_.); ?IPE,;JQE
h— - —
dié)
H""EZ wEB ofF (Rox
> 6 pcs Grancr.
EscAPdc v FoRew
GAas
\
Loog NG S Yo )
T.obd (e T An Forcet Foll
I} Hol€ ond BoTTtord oF PifE
Force APPLIED AT &=0° VERTILALLY  f
2) Hovre N o £ of PiPE
Force APPLIED AT 8= 18> RTealy Down
‘3) Aoge o~ OuUTS (bl of Brivee Fact
Foret APPLiTD M E}; 5100 Holt1ZowTaLlY Towahad
’ EribctE
4) Houx ) InNSIDE Erivée Face
Force APPLILD AT ¢ = 1700) Ho R1ZoTA Ly [ANNY N
Frim 8@ DeE
Form-JVE-2

FM-921-A-00:



GULF INTERSTATE ENGINEERING COMPANY MICHAEL BAKER, JR., INC.

A Joiat Venrura

}.—)E NG YU Ko F JEE ?j(:, VO GE

TASK NO. 5T TAsk TITLE Sfeiar Bleci e
. -~ r .
SUBJECT TecHweAL  codeerds SHEET NO. __S2 =i @,
As 64 MP 20615 FILE NO. &' |
REV. NO. 0 By _&TM  pate Y2o&2 cukp. BY DATE
CASE ’.L\ \/EﬁTiLALL‘( uf  Foect
MODE of FawwuRkE kNS’\'A&\LlT\f B> syELcom Nl GRAJ Y
gu?:’cse ACLE oeeuis AT A SuerolT |, DM E T
S BETwe el CufforTs THe Effcer o Tl
RIACTI o WouLd g¢  aASun O ST AT St 2T
ey
Soeesev Seaciuc = 45
1/.\ “ _— { j'!‘v’/ - f - e r‘
=Ty T [ P ¢re ST 4L + 58 Y - "!I'J.» R
(i’% (Lci) N .
' ﬁ ©
(‘l}c,q o v, © LS. \
i r !
Cemtvsions” PE Y cenie e vat K u:ch for rope o :
| (o0 L ,
No o b °“je o *qe f;‘w‘ W T e stee
Form-JVE-2

FM-91~A-002



GULF INTERSTATE ENGINEERING COMPANY MICHAEL BAKER, JA., INC.

A Joiat Veaturs

o <. N P L e
TASK NO. ol TASK TITLE < 0Uiéitt P&(”%’_L_:m‘: Do) Towen Tovee T,
SUBJECT A PO ae Miaiceest SHEET NO. __3 ot
AL A MP 36LS FILE NO. L1
7=/ aq ;"',7 ez
REV. NO. o By 2 parez/7z cukp. BY DATE
A 14 RN o
‘ufax < ~> \j‘a_s“ P E)qu SR S o
SUPPO se "‘(O‘—E oceuks AT A Sufroi™ Ty o LTl
Simoce RETw CEND SUPPORTS T—He €FFger wouL £<
SHARED e~ AL TA ConT SUPPORTS
CHecw Cormioey et GpLel
- Y .
R 4«0 : I
. 7*07.* il A
i .
‘; = 34 wL,‘n“)
l! X
i
== | |
\<t:#\ b-0
@zﬁ*!y//

E‘Hf Ck s vvm)(w;\\‘i_uo wlru’w ﬂ (04 VG L W‘wi{cg "\’ﬁm Geeurs
Q@ Nodes 22 (st g wede on R el b L)

A= 1110%
3 - K +
1- "T‘é* 2 A <"-Jz\ - 4 %B + 2(oxas) (B

= 1664 + 9440 = 2ios i

-

3 %

g= L. Het. 54

Form-JVE-2
FM-91-A-002



GULF INTERSTATE ENGINEERING COMPANY MICHAEL BAKER, JR., INC.

A Joiat Vearwra

TASK NO. 52 TASK TITLE _SPeCiav fcfe@_w; >~ o - \(/m»a Love Lo

SUBJECT __ Tecdaical Co mde cenls sHEET No. €& .l 20
As (4 MP_ 3(lS FILE NO. Gl

REV. NO. __© sy _KTH_ pare 121/% cuko. By DATE

vrP\:.,\ ﬁ,\(oua\c\( v-cv-\-l«i - SG = 8(:4‘ ® C;ﬂ_ﬁ

= R4 *%> Ksi = 43200 K-in

ASEU\‘M ppe A aJ( Cx‘\rw LCKSQ' {'F S\'\ne_ S 3 ‘[uj
u(L ‘\’ﬁm LDAC(«.\\’J}MQ ,Lu.ﬁ‘ P S‘hj‘.c u" 1< d \o-'—é'a’%@”

i

i
1

Yo (TE2b) 52 x4e x 233 (weh 8 ot

E'.K\.S*\:—\q DL
~
+ 2 X ?’ﬁ'" ¥ lS.?..' % IO“ xi2 * ., 273 (‘Y\ﬁg‘% r.,.i»{r\sc,r}
(eésc \a“&m\)

+ 1 x Q_;’;“ X917 % 2?1( Suppu»'{” f‘f»ii}

“+ Lhoed \h (F‘P‘ s\»«.)
+ 24x10" x 4% (qoatia)
~ ~

!
+s AL v 4T (st vl

4 B4l < 4T (e v mendedi o )

= 87| + 114 + 22%0 + |Too

*2oon <+ loBoo + 14225  + 1690

- 475"

MMWL = (8‘]“7“(4\(1' + 2250 x 152" - Moox B’
+ Zooox 104 + o800« B + 1425»10.2°

T Libio %0 4

z 504951 %-1 = 505 K-' - (pLp0 K-

Form-JVE-2
FM-91-A-00%



GULF INTERSTATE ENGINEERING COMPANY MICHAEL BAKER, JR., INC.

A Joiat Venters

o

“ \ o
T\‘Litcd - -{U\\"L)rj () s Do nex

TASK NO. 52 TASK TITLE >fecian 0(’&-\\@& D
SUBJECT TecimcAL C ed g frdS SHEET NO. _C5 A 20
| Ae e M =l AN
REV. NO. U gy XM paTE _.z__]_/iﬁc’?/ t/CHKD. BY DATE
7& cendod - 43200~ koo = Ti4o F7°
0 : - 340 q q i
-—4,\““\.‘ P 4 ‘Qo‘gi:b\g (\C;,ﬂichv‘(rnx\zi‘,’ QQAQ = ;24\73: 2%\3
I / , : 5
{3 \f & C_'/ S *“ £ :>~"%§ {f:v-vm— {C- v colit e \"Lr’k f Ve '\ nL. \ls k= J( (o "’
v P«!‘C v CXC c k |
‘.\)a&:{ B BmsacQ o~ sz\'\w(,\Aj S‘.'?,—\Aj 9'; ~.4u‘..~.~~,§‘)~e.-‘\;,,l R
£
_l
¥ A
E
|
{
I
EL EVATION
Form-JVE-2

FM-91-A-00:



GULF INTERSTATE ENGINEERING COMPANY

A Joiat Venture

MICHAEL BAKER, JR., INC.

9 ‘ Y l . O Q_
TASK NO. 51 TASK TITLE S(’ECIF\L ;D\PE_\_HJE_ basm D TN t_‘,\/f_L, Te
SUBJECT lecrladicAL Couc-e_ RS SHEET NO. b 1 to
As ¢ MP 2618 FILE NO. _ b 1
REV. NO. 2 v 2T pare 147/ cukp. By DATE
o 14x B2 —> ¢
/ | _whiox3q
7 T 1 T
R = N U N N D VS
=k H
——l- 1$ﬂ--{wr$" fﬁ. P =
~ Lhr sl Il ~
‘/ -1l u: AR RPN
FR UV s IR
i— _!["‘ =% f—’:: Capedt S W e .%"4.‘-_.’“' — - i Wy g - = ¢ g S ._q...
- & R ERERP | —
- ! “ | T 1L|| ! ~
AT ' Soaude gy ™
e N RN FA ™ .
Y- . _’_;;J--‘LII‘-‘Z _L“l,.l
r_/_- —_.—.._-'_;".—...—_——‘—:H———“—_;#f_.—_—— ~ = -—'._:"...—'A-_.__-. -
1l B i -
|
—> C
SECTION A-A
; ' A
A&Su‘ Wil [ v\'k-’ wQ L&fwwx. (V‘, ‘4 X 52.3 4“—*\/65 S/L o‘F g {‘\ o t»{"‘)

Tl comecdeddd e 0.0

)
T

A
x [2,8%% x B3LF (

% x 177% (o' < 107D

gﬂx‘:l“ﬂA\ Ll = 4x4pex(o (M,L + iesulan
+1Ux B2 + X v 3«p =39+
LBl (O ¢+
+ 263 A5 2 120" x 9" x| (F\"i‘“) + 2o00'® (SL\ac\
= 44,0 «+
{30 + Towo =

30, 4 ¢

—

’\’7(,1rv\:.ﬁv*f\z\(;>

b I
A [T T Y Ao -

(394 «+ 585 + 329 * 4920 ~ Sico

Form-JVE-2

FM-91-A-002

Y] e R



GULF INTERSTATE ENGINEERING COMPANY MICHAEL BAKER, JR., INC.

A Joiat Veneure

- ~ )
- Tl X [ o o \ i -
TASK NO. 51 TASK TITLE ofiodn Upoo sy iy adnd 0y ;
s w N C o e : o
SUBJECT Veoda)io A Lormere s e SHEET NO. o1 g to
A . . o
M < q
SRS Me zers FILE NO.
e G g ey
REV. NO. Q BY - "' DATE 235! CHKD. BY DATE
‘;C ! -'!g ,7 ! AA . o o -v'zﬂ .
Coyioding IRy =3 G40 +ERG » 327 4920 4 poes ~103
i SR
% r-——« \i\“ek ey «\
© ZofLo 4 Tuoa 2 Locono® o
R Fley g e -
= kO : [21 >~
i { ay
he 21 Y g~ Bt I
! ! I o :
f‘ oo oL o~ ot i ; ";{_R,‘ i e ow Ty T
(Covivat = LTpn-TIv e gt
P 7 TN e -
S \og .. pe B FG_;g,‘qk " K nay = z "’, ‘fj)— PR
7T T
* ~ . '1 ( ‘,' Il H y /}
.o e 2t v L) ey s o ] {\ Ty ve il o[ [ o
: %
‘f s 4i :>

Form-JvE-2
FM-91-A-002



QULF INTERSTATE ENGINEERING COMPANY

A Joiat Veorure

MICHAEL BAKER, JAR., INC.

\ \/ ’ :
TASK NO. YA TASK TITLE Qfoc pe Pmu’f.»ﬂ- Bu'w"u\“ﬂ C’“L‘” C“'?""és
SUBJECT -[”&.,c,l—(rd\c.b\, Cone Lrens SHEET NO. c8 a‘.t to
,-\S L4 MP 31T FILE NO. Gl
REV. NO. o By _KX¥M _ patE afike CHKD. BY DATE
\ . .
Now I\\*g eg‘(f,ci 0{ \b‘-Q S Mo la)w&lw y
% 6(\ l'C{ Lﬂ{\ "‘{.{4 ico.‘!’; _SLC.U(C.l Lg oYV myen "(-bw JI‘{‘-‘- Cale
¢ Y H fi [ / i
‘Nt\uz c{ 1S &w ‘1{-4 wcs‘i (;;fe,wn.:} ar o‘?‘m;,cﬁ -\\, R T *‘Ji«a C‘,i;.g,l&"i. (\LJ:nff-':
, s ’
‘f'L ’Lau S.rﬁe_w uwlcll g\—.arg ‘V\x fH-L)Q
’T\Jo ANS‘(S Vuag We et mo.g(l.L
\\ \A)v&-\ Y Cowc%‘kroj\l& /Qa»\,Q oy\ (DK \/Lr’\\uﬁ% o(imu-n..

nede 43 (az . Aus»@

(‘_L»v\*(.r

e
)

od
(.udc,,

S po~

Z\ un‘l’ﬁ [N C,a'*cbvslfj*g L—»«Q o‘( (OK \/cw{}mé,ﬁ
T Au;*s\ Sl

B S A
‘\’N—«.s'x'{' v~

kS

aree oA

a. P\Jv. woh$
Pu‘\ vx* n "\’é\ S‘\f C«-:)‘L(“‘L««q a y\,.(j;.;g.
euf,s were &cvvl. gn«- Co'\%\‘!\‘ur'aﬁ('t*\ v{ Cec Q}\
o1 ues* {:I‘oewaﬁ ,

r/(c:s%-{ﬁ .Mo*ﬁ\‘\crtg " j\f&z« Cltst{* ‘\‘U :)le ["\-l—»
{‘ mu j\f‘it~ UaJC' DL- E‘JT{

(Ao&‘\ulg'l (,Q Lv‘cak,

i
\'v\e.s“k Wy ia

.

w L

i

L5

!

A
A

e,

Form-JVE-2
FM-91-A-002



GULF INTERSTATE ENGINEERING COMPANY

MICHAEL BAKER, JR., INC.

A Joiat Yeatwre

TASK NO. 51 TASK TITLE SPE_CH\\. QIPE\.DJC b&sm&- \/u%im Hu/uf gl’uu~
SUBJECT lecridig Ay CodLaa,J_c SHEET NO. cq A 7o
Ao 66 36l.° FILE NO. _G U1
REV. NO. ° By XIM  pate 4fafr CHKD. BY DATE
fiPE ;\\'1@ ¢ _
T, e bedce st e s
141 209 —_—
)
st g0t <
ob
seft”" | ou V’? [Q
) 2163 Q,Obs I
(42 : - - -
_q\e .06 A
(" L'}
O‘L | S“‘D . \5\& .LOLS “1_
\ Sgat 0k
OJNLE -+
2007 .
%) -
100& \i\ E\J 1A ’;T'_,
44 |— T = oc Y
Y
ST ‘?\‘::b L0710 ; .
Se:f’ oM ; @
|45 kil i ¥
v : lus' h P 4
A L ;
K- " K -n . ol Kel
_?_T.. D.anbmd CW/Orh‘-'\\\;j B.L: \O A M:;eaT
Aes bad vesthie )
oG o -tosoLd 106144 nWeo 0.0
2061 152585 154290 1t o173
20672 193209 145558 2249 0.17
9163 20814 L1441k 2601 0.29/0.1 4
2043 227040 2119858 1819 ok
2044 148525 2514943 348 0.9
. 205 262576 266688 & V11 .23
72060 269105 7274 643 & 138 ©.27
2ot 262926 161080 4154 ©.13
70068 244190 2526715 2489 SN
20069 2278619 230714 2405 ok
2469 21309 215704 2013 0.4/ 020
2070 | U404 196450 234672 oD
2074 \S20&0 154905 1859 Soile
20Tl 104764 toLi& b 13817 0.1 oForm=-JVE-2

FM-91-A-002



GULF INTERSTATE ENGINEERING COMPANY MICHAEL BAKER, JR., INC.

A Josat Voarupre

TASK NO. EXA rask T Srecac Peciime Desid = Yoren Cuce Beines
susecT ____lecumcat  Conceeds SHEET No. _ (10 ot 20

As L4 MP_ 3615 FILE NOo. &1 1
REV. NO. o By _KTM  pate 12752 cukp. Y paTE

[‘\SS\)M.L —T:uc\{ loac\t'j -+ l‘*\p»«]&

A \of.,Q fe;,:{: <"“‘&(’°‘A A Spe = 20(‘,(:\

(ot Teodd Lendin = 139 K- 8%
DL meed (wf 10" P‘Q 71 475 «-{%

—_— s

"Teus ex\s-\,.j é = {’1.7.#7_54(,1r;'ﬂ/’/\;\4-. 18,88 Kiy

Rewammy = qeld = 50-18.88 = 2142

f

o CARER ® ¥
Loel o qiela = oo *'o = MI5%

A feosdin gornd ( 2169

Momed “Tocb Lendig = sorax

A \\3 \
DU vemed (o 0% L) = 2i30apr " < 17188 0/

Exisd, c = (3574 + 1158) Aos = 7106 Kst

3

Qiﬁmnga —-m lc‘é = Kp-ttob = 72844 Ksu
3 Ny

| b PR K
Luag 4n yicls = -61—6‘4\0 = 1447

Coded  anal

Form-JVE-2
FM-91-A-00;



GULF INTERSTATE ENGINEERING COMPANY

A Jeint Veaters

MICHAEL BAKER, JR., INC.

TASK TITLE SPEC(A\_ ?|PEL\/JE besw»‘)- UKon huge %@\DGE

TASK NO. 52
SUBJECT lecldic A Concerns SHEET NO. e boge
’»\S L4 MP 2ALD FILE NO. bl |
REV. NO. o BY _KTH\  paTE MCHKD. BY DATE
MA\A.@_
¢ g0
PIPE é .
T \ BRIDGE Y] -+ lé?c,r Z
(1o ﬁ 2 14T
o= S -
o 0% 1 (\l
Se)c'\“'\ 6 ﬁ"‘
l7l 11\%0 ——-—P
" - b
{O 7 'LD'\’\ i
O 1 e +
S pi® & 5% ;"?.
oy R U
' W
/ 21571 ~-
/ ‘?‘ TS
\74"[ an i__ /__
Sret Lot 4o Abut 4
\\06
Y
K‘,, ) K—n )
DL momend (u/of“‘%';j D. L+ ‘OK K-t [y
P gas line) verhied A AE o
21417 -295¢8 - 29347 22\ 0.0
2150 146522 |4 8289 1757 03
215 218940 222823 3593 0.29/5.22
21573 2450 3| 249472 | 4390 0.25
2150 152482 261 %09 3517 o7
2157 213439 7149720 (48| o.08 /o
2157 V761 ko 11®7170 260 0,20
Form-JVE-2

FM-91-A-002



GULF INTERSTATE ENGINEERING COMPARY MICHAEL BAKER, JR., INC.

A Joiat Ventwrs

TASK NO. 52 TASK TITLE SPEciaL DlpeLive Er—.mmf ocen brei Fotor
SUBJECT Tecroear  Concenus sHEET NO, 12 & 20

As L4 MP 3615 FILENO. L/
REV. NO. o sy _KIH  pare dhef cuko. sy DATE

ASSUW— TeolX Loml\}j * lw.?t\.c,-{.
A% +"a.v\§\Jhrv. (;o\‘,\-)r (noée 2\5!\

Memed  4euck \Mé\n: 5829 K-ft
DL mewed (w/e 10 Lad) = 218340%0 = 13245 K1t
Ex‘s%ﬂj 6 = (18245 £ 5824) fllog = 21,13 st

So-721.73= 28.77 Ksb

QQ\Y\&\ﬁ\N& +z.x xj e lu;i
Lctsi; "{“D j-elcl e ’L—%—"?L;g X0 = C("ISK~‘$$

t’k‘)\k\}{i‘“vq\ A‘:}S\{S runs €~5+\Q\A"Q %\?’;:;”2\ & - COrX\elgro."',.»w.:

O Ve on \°°+E/‘ P'gcwo-:}s , 30\5 e W&L ‘Qc_c\%,

A{"‘ cr gxrck\"«"{c.*wl ‘g = 27 Ks'

N

Remiimg b gl = So-27: 238

LM,Q 4 j\(uz '2—’%_5‘7‘ 10 = _(CrBK‘\'s

Form-JVE-2
FM-917-A-002



GULF INTERSTATE ENGINEERING COMPANY MICHAEL BAKER, JR., INC.

TASK NO. 7 TASK TITLE \:(’- CiAL ?\PELW)E \Dasum - \(vzw fl)ual? %.7_.:;.@
SUBJECT T E Ay Concerns SHEET No. G o] e

As w4 MP 23615 FILEINO. 6\
éev. NO. ¢ BY _K3TM  pate 12182 cHkb. BY — DATE

CASE 33 \’{oe\%oo‘ré\‘h toree - Ou —Eurﬂ’aa

\nsu\ﬂ‘!\\;’ﬂ N{ S\'\o«)v\

Form-JvVE-2
FM-91-A-0C



GULF INTERSTATE ENGINEERING COMPANY MICHAEL BAKER, JR., INC.

A Joiat Yeature

TASK NO. S2 TASK TITLE Ceeeitn .?xo-_«. & \?;?LE‘J»J‘ - Yoo E‘-m' f"::;*'l

SUBJECT “Teedoar Comeerns SHEET NOo. L& sl 2o
be o4 e 3,06 FILE NO. bl

REV. NO. 2 By XTI  parte 12827 cHkD. BY

DATE

?ﬁLL|H|I~)A:’a"\/ S\I\QC 6k EuM?EE

Used wexig  S= a94 .7

[\Sguwmc, €Ven (O‘Q J\S*v:\\au%‘Al\- Since lna—Q (,J'\ g
\-d(f m'}*; ' l’.ﬂ.(:' ) ""\') QJ"CC“ e“ < A C-g

- I
inChineg LT TUL T da

Vield Mewed = 2xsx ¢ = 149

"'ri(\_ \(ic(j kca,,@ = 124 \, K=a

(\‘{ k Cg;k“{ oo~ C 'iri.-“l'(/‘JLw c\\rc{*—w
# ( | \ i ho / i f ,j:::"
Loio ")'4&, ,1_,\':\' s e c—(ww ‘9,.@\,(_(-{‘(_& —i-vbn {8 Mr;‘é (Sd—'\-u. PR ‘k«;z. oL, P )
lox24 7
1. 3'{ ‘5/,% P \ / \)V
S ¢ 2 (tox,15}(1.375)
= 182 + (318 £ 1500 .
———

R N T B

%cti lamg . eazke

— K,

") K
’B\mmrz «’jf‘ﬁr»‘g Afe CRiTieth e USE 2,7

Form-JVE-2
FM-91-A- 002



QULF INTERSTATE ENGINEERING COMPANY MICHAEL BAKER, JR., INC.

A Joint Ventwrs

TASK NO. 52 TASK TITLE gPE‘(_M\L -D\P&\_m)*i \basu,..) - \(uk’oa f:/a,:, (;g*u
SUBJECT [ecvmcay Comcefads SHEET NO. _C !5 & 720

As ¢4 ME 215 FILE NO. !
REV. NO. __° BY _*31_ pate 22082 cHkp. BY —__ DATE

P - . )
Q,Asa 4‘> Llo@\ludTAL foﬂch - | owABD UD&E

-7 ( ; ! : . .= .
—‘——‘ L\c C““‘%“J “(‘T‘t""‘**“’"" L2 AHC"P\ cx,‘{'\‘rb A Singe A:.;((M,; r
! ; . : £ v
U s &‘- oW "-! Ve p s .5‘{ 6 f’5 [y cx’\, “"*\ a El F\ ers N o, :!’ Rt © «

| ! { [ : | L
\o-‘\r\cr tj‘l,s'{ Tt e Iipe l‘w 1y \:cl, ty Co.\".'mjx WL
J I

Uf\u; use {'\‘\'\"\,(fﬁe{\v‘l{, ‘\ Ce,«\'{ta,‘Ufr.,"z’fn*-w FG'“ Crx‘ilwg —{uc,\.,}\ "
L
{)XPQ MNL qﬁ 23) d! ——%— g{ ()lC»r 4"
K .
. —_— s 3
Erordide se do b

[ ‘p\t, 1

ef‘f ﬁ)nﬁ 4| [—
e fed 4

{4/«/0 Jer 7 assume 250" Ccon:umjsm)

US< Lot "H\lutm-k n(\ ’(\r.c,.‘(l L2 dv 05 "'("O a.“r\.-) - c.\.-{
thwu.:;(,

\(\PP(J (OK (\-w?,wl“ﬁ (‘5%(: "'—(" VMJ*'— 134, (3»5 nog.n '\uw«‘mr +
Lv\&az h..lf‘g—\ 3L>

Form-JVE-2
FM-91-A-002



GULF INTERSTATE ENGINEERING COMPANY MICHAEL BAKER, JR., INC.

A Joiat Yenturs

-~
\
TASK NO. £ TASK TITLE gl"lis&‘. ’p\puv.s\; U».‘,.xwa» \(u\od V\Orf %r
sussecT __lecrldieds Codcanns sHeeT No. _C 0L d 20
As ¢4 MP 3415 FILE NO. _G 1. |
REV. NO. ___o° By KTH  pate 33922 cukop. BY DATE
N i i ) !;? : : /
KCSU\'{S o( /\L}S\\)S O-'\&;':“:EI: K-\c{hw“;«, \"“"'fu Cawmora e 2
‘DK \co‘((‘ O-'l V\-cil 156 (Pfod‘ut.ﬁi [ Mg\/id‘"-‘n}( w/é O\—[g.‘
(A-’k nbL (3(: (ma‘/\“num )
0 f ) Ny
"’rﬁx v c,‘{br <, Conse s »‘v(.;g;} 6.5 SU e J(é,j "";"{-7- "X\w- ot vk
Cl‘ v u( “&‘\ \‘/L g Anadane. "'{"m L"K}nmﬁ r'(;:|;’~{ [ ¥
Fr: ? e K/ w K
= Yoo x 4872 Tt x 005 = 217
Form-JVE-2

FM-91-A-002



GULF INTERSTATE ENGINEERING COMPANY 5 MICHAEL BAKER, JR., INC.
4 Joeor Vearwro

TASK TITLE SPECia{ Pi»Pe]Mc Desian-)/akon

TASK NO. __ 52
. Riveyr By—ldgc
susJecT _ P IPELINE Desian Reyuicu SHEETNO. C1 7 8 £ C 2
AS. 64 MP 361.5 FLE no. _ 6 /-]
~-DATE

ReV.No. ___ O By WCG _ pate 2:30-82hkD. BY

OBJECT\VE
Determine +the wmaximuwm Thrust exerted on
[ine as a vesultT o0& a B

The 46 inch 3-as
Postulated hole during Operations,

DESIGN CONDITIONS

1260 PS1G
O°F Min,

——
p—

Operating Pressurc
OPcra'l“i “9— ‘fem P -

CRLCULATIONS
_ W
TheusT = 00 Vs Eg )

Aas cl3scl\ar@e {i/'byhowr)
Acceleration of va{'\w)_(sz,z%z

Ue}oc}'{“\g_ (-F%C,J

Where
g =
.=  Sonic
from  Referevce | Fage 3.2 . Equatiom 3.1,
Wyitc

we may
W = CKP K, VUM (A) Eq. 2
VE VE o
aas A;g(L\ayﬂf L%o)()
CoefficientT bysed on ratio
of Speei Lic )\Pd—)-s’ uge
for Methane £yom
3-2 of Red. |

W)'\err; W =
C =
Value

Fig_u‘rf

= 346
Form-JVE-2

FM-91-A-002



GULF INTERSTATE ENGINEERING COMPANY 5 MICHAEL BAKER, JR., INC.
A Josat Ventwre

Speciol Pivelive Desian

TASK NO. 52 TASK TITLE YVuksw Riveyr Eyidac
sussect _Pipeline De’S)c}r\ Rediew SHEET NO.C 18 of C 20
AC ¢4 MP 36/.5 Fie no. O/

rev. No. O oy WY pate?30-82 chKp. BY —... —_DATE
K = Coefficievt o€ Discharge.

USE a Conservative UVdlue o< .0

e,
P = vupsTream pressure  PSTA C1275>

sz Covveetiom Lactor due To bork pressar
/. O fyom Fig. 3~3

M = Malecular Wei/kl'\_)‘" o £ g a s
R = Effective d;SC}’\aYo)e Aves (§7.1w‘>
T = Absolute Jewmp. o 905 (460 °R)

Z= Compyessib; ]+ Loctor Lov
deviotim —(:rom a Per#’w‘f‘a)as

From Ref |\, Page 16- |

e, = MNP 24 3
E Tz
where, '

9\1/ = goes clens;'h} Qb‘/éwh"')

P = pressuye (PSLa) = P
= fPSia.£t2
R = 9405 ConstanTt (/0.73 cra )me)
From Ref. 2 , Page 10-38
o~ = ‘]/ _%L Ee/f- pal
Form-JVE-2

FM-91~-A-002



GULF INTERSTATE ENGINEERING COMPANY 5 MICHAEL BAKER, JR., INC.
A Jowut Ventwre '

Special Pipdime Decian

TASK NO. _ D2 TASK TITLE VUM aN River RByidge
sussecT __Fivelive Desian Review SHEET No. (o 1D oL CJ 9
ASé4 mP 36).5 FLE No. 0 )./
REV. NO. o By W pate?-20-92 crikp. BY DATE
LUMerC,

-C = \/elocf)‘}"ﬂ, of sesund = W

Y= S = .30 €or methone
< (Ref. | , Fig,3-2)

P: N asS clemsi‘;'g, = _%4_

P= B (14at)

Combinivg Egs. l, 2, 3& 4 Abave,
We Mmay Wy ite

Thrust = _C RAVER Ve VE Viar VB VT VE VT
W{'\/z‘(3600)3’y}/§ VE

= 346 1 /3x10.73 x144 > 4
3660 Va | !

or,

Thrust™ = 0O.76 FRA = (0.76)1275 A
269 A"

)

Re{fevences

/. EW@SY\ePV‘{wﬁ ‘Data BooK, Gos Processorce
Suppliecre "Associatiomn, &= Rev, 197/,

Tulso, oK,

2. Hond bosX of Engineerivg Fundawmentals,
Ed 44 by oow, Echboach S Tohw W”P'ﬂg‘Cd,J
1203,

Form-JVE-2
FM-91-A- 002



GULF INTERSTATE ENGINEERING COMPANY MICHAEL BAKER, JR., INC.

A Joiat Ventwre

TASK NO. St TASK TITLE ng.C\AL Pmauoe besmd—\/uléo«) pweﬁ, Bﬁ@gg
SUBJECT “Tedduear Concepns SHEET No. (20 & 2.

As ¢4 MP 61,5 FILE NO. _ bl.}
REV. NO. 0 By XTM  paTe 3982 cukp. BY—_ paATE

US\r\j rc..tul'(J A\ e - C‘C{ »

_P\ J\M . CH{’\J €\/bvj s Ewcc up * \8\‘K
2 f

K

[8,! L2
ee = —— = { -68\
A\C o.q(,c‘.“/'} 8 n

Do = v (1B28)F . 4gmi

-

«w

w\.AJg ‘ Cv\'\\e,po eve/vJ( 'S Eru ‘ku;’ wc.L = 2 .‘zK

K
.o ) -
Ao TR

biw«}?v = 2 (..'_‘_}_.T.‘Ej)%: 524 .
| P

Form-JVE-2
FM-91-A-00%



NORTHWEST ALASKAN PIPELINE COMPANY L

3333 Micheison Dr.
Irvine, California 92730
(714) 975-6007

GOA-82-2177

201.18

October 8, 1982
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YBUSINESS" Information for Federal Government

purposes in accordance with 10 CFR 1504 (F.R. LF

Vol. 46, No. 240, December 15, 1981, pages

61222 thru 61234). e aees
U ISR I vk o Tl

Mr. A. G. Ott ‘ State of Alncin

State Pipeline Officer i;%g:ﬁfk’

Department of Natural Resources
1001 Noble Street

Suite 350

Fairbanks, AK 99701

Pipeline Ceordinater

Subject: Gas Pipeline on the Yukon River Bridge,
’ Response to Technical Questions

Dear Mr. Ott:

Pursuant to agreements reached at a meeting held in Seattle on

April 1-2, 1982, between representatives of Northwest Alaskan

Pipeline Company (NWA), Alyeska Pipeline Service Company (APSC),

the Office of the Federal Inspector (OFI), and the Alaska State

Pipeline Coordinator's Office (SPCO), NWA has undertaken the prep-
aration of the enclosed supplemental report:

Gas Pipeline on the Yukon River Bridge,
Response to Technical Questions,
Document No. H-17, Rev. 0, 1 October 1982

Submission of this report concludes the structural analysis
requested and determined by the State of Alaska to be required in
order to make a decision regarding use of the Yukon River Bridge
for the Alaska Natural Gas Transportation System (ANGTS).

Further questions, should they arise on this report, or the more
fundamental question of ANGTS use of the bridge, should be
promptly referred to Mr. R. N. Hauser, 714/975-3050.

The enclosed information is considered confidential/proprietary
by Northwest Alaskan Pipeline Company and remains the property of
Alaskan Northwest Natural Gas Transportation Company, a partner-
ship. The petition attached to a similar letter requests OFI to
consider this material "BUSINESS" information pursuant to 10CFR
Part 1504. All rights are reserved to the enclosed work, and
unauthorized reproduction is prohibited. This material is

A SUBSIDIARY oF NORTHWEST ENERGY COMPANY



Mr. A. G. Ott
GOA-82-2177
Page Two

.
.

protected as an unpublished work under the Copyright Law of the
United States), 17 USC §101 et seq.

d GOvernmental Affairs

GPW/wpc
Enclosures (w/3 copies of enclosure)

cc: W. T. Black, OFI, Irvine (enclosure by separate letter)



